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ABSTRACT 

The purpose, design, and results of a study of 
teacher certification and qualifications for the subjects of science, 
mathematics, foreign language, and computer learning in Indiana are 
presented in this document. Sections of the report include: (1) 
contextual setting (explaining the federal regulations of needs 
assessments); (2) needs identification in public high schools 
(discussing the revision, administration, and results of a survey of 
teacher certification in science, mathematics, and foreign language 
and assessing the current state of computer learning as well as 
addressing issues of teacher quality); (3) needs identification in 
other areas of concern (presenting data for non-public high schools, 
public elementary and junior high schools, and higher education 
institutions); (4) assessment of needs lov related groups 
(highlighting information on programs to increase participation of 
underserved student populations); and (5) implications for 
enhancement (summarizing and synthesizing data results into 
conclusions, projections, and recommendations). The docum^^nt also 
contains a reference list, 13 appendices and 58 tables. The study 
concluded that most high school teachers were certified in their 
subject areas, but the major issue in Indiana is the quality of 
instruction not the process of certification. (ML) 
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Preface 



When reading this document, one should begin by noting that the study 
reported here was intended to give a picture of teacher certification and 
qualifications in the subjects of science, mathematics, foreigi\ language, 
and computer learning. Additional portions of the study aealt with issues 
such as access to these subjects by underrepresented populations along 
with five year projections of change in all of these areas. The intent 
with respect to the design and production of this document has been to 
give readers a full picture of the purpose, design, and results of this 
study as well as to give policy makers our interpretations of the 
implications of the results. We have made every effort to make this 
Report very complete yet to keep it as ^'^n-technical as possible. 
Forthcoming revisions of this Report wi^i be designed for more specific 
audiences, and therefore, include more information on a few selected 
topics and less en the substantial array of issues covered here. 

To help readers understand the background and framework of this needs 
assessment, the section labeled "Contextual Setting" includes information 
on the federal regulations which were the initial impetus for this study. 
Included in the sections entitled "Needs Identification in Public High 
Schools" is a discussion of the revision, administration, and results of a 
survey of teacher certification in science, mathematics, and foreign 
language. The subsection labeled "Validation of Collected Needs 
Assessment Data" compares the data collected in this study to data on 
certification available from two other sources. 

As Indiana has no certification standards for computing teachers, it 
was not possible to collect certification data for computing teachers 
using the methods employed for the other subject areas. In the subsection 
"Compute*. Education," an attempt was made to give some general information 
on the current state of computer learning in Indiana as well as a picture 
of where computer learning is headed and the problems that are likely to 
surface. The subsection entitled "Supplementary Teacher Quality/ 
Availability Survey" evolved from the concern that data showing that 
teachers were certified did not necessarily show that they were highly 
qualified. Results of this supplementary survey address the issue of 
teacher quality although one must be cautioned that the current study was 
too limited in scope and resources to provide a truly reliable assessment 
of teacher quality from a statewide perspective. 

In the section called "Needs Identification in Other Areas of 
Concern," various data are presented for non-public high schools, public 
elementary and junior high schools, and higher education institutions. 
Although these educational agencies were not the major focus of this 
study, some of the findings with respect to these levels of education 
should be of interest to policy makers. 

The section referred to as "Assessment of Needs for Related Groups" 
presents information on programs to increase participation in science, 
mathematics, foreign language, and computing by underserved student 
populations. The final section of text entitled "Implications for 
Enhancement" attempts to summarize and synthesize the voluminous data 
reported by making a series of conclusions and projections based on those 



conclusions. Recommendations to policy makers are also included in this 
section. For individuals interested in many of the specific procedures 
and instruments used in data collection, a series of appendices has also 
been provided. 



Overview of Process -Product 

The first major task to be completed by the needs analysis project 
staff was the fine tuning and mailing of a survey instrument to all 
superintendents in the state of Indiana. The major focus of this 
instrument was to ascertain the number of uncertified teachers of science, 
mathematics, and foreign language in the State. While the Chief State 
School Officers* final draft of this instrument was expected in August, it 
was not received until late September. It also took longer than expected 
to get approval for a letter from Indiana officials (State Education 
Department and Higher Education Commission) encouraging superintendents to 
fill out the survey questionnaire. While these delays put mailing of the 
five-page survey behind schedule, it was still senb out by late October 
with a deadline for return of November 15« A second mailing and a number 
of phone calls produced a 95^ return rate from public schools by January 
15f 1986. By far the n»ost surprising finding from this general survey was 
the high rate of certification of Indiana teachers of science, 
mathematics, and foreign language. As outlined in other parts of this 
Report, certification rates varied from 89% in physics to 99% in 
mathematics. While there was doubt about the accuracy of these findings 
at first, subsequent investigations of two other data bases lead us to the 
conclusion that these figures were valid. The reader should be cautioned, 
however, that the high rates of certification reported in this document 
should not be interpreted as meaning that instruction in science, 
mathematics, and foreign language in Indiana high schools is adequate. It 
is quite possible that many of the certified teachers in these subject 
areas are doing a less than adequate job. Also, note that while this 
assessment was to include data on computer learning, Indiana does not have 
specific certification requirements for computer learning teachers; and 
thus, qualitative data on computer learning have been substituted for 
certification rates in this subject area. 

In addition to the certification data obtained through the master 
survey, the original timetable had proposed a series of interviews with 
school, state education department, and higher education officials to 
gather qualitative data on the issues of teacher quality, special programs 
for underserved groups, n^eds for instructional materials, etc. While 
these interviews were a little behind schedule, they were all completed by 
April 1, 1986. The collected data are too numerous to try to sunnnarize 
here; however, two points deserve mention. The first involves the 
validity of data collected on teacher quality in science, mathematics, and 
foreign language. To assess teacher quality, project staff interviewed 
school administrators as this was the only feasible method of obtaining 
data on quality that was within the budget of the project. It is entirely 
possible that having content experts in science, mathematics, and foreign 
language observe and evaluate teachers in these subjects might have 
resulted in very different findings about teacher quality than was 
obtained from administrators. Unfortunately, it would require an 
extendive research study costing several hundred thousand dollars to 



obtain a clearer picture of teacher quality in the sciences, mathematics, 
and foreign languages. The second point that should be mentioned involves 
the lack of minority teachers in the State of Indiana, Details of 
findings on this point are explained later in this Report, but it is clear 
that the percentage of minority teachers in Indiana is substantially 
smaller than the percentage of minority students. In addition, it appears 
that the situation may get worae in the near future. Recommendations 
concerning this finding, as well as all other findings of the needs 
analysis, are detailed in the "Implications for Enhancement" section of 
this Report. 
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CONTEXTUAL SETTING 



During the spring of 1985f federal regulations were passed for states 
to obtain Title II funds which required that each state wishing funds 
undertake a needs assessment. The regulations required states to assess 
the status of mathematics, science t foreign languages, and computer 
learning within the state's public and private secondary schools. As part 
of the assessment in these content areas, each state was to assess end 
make five-year projections on the availability of teachers, instructional 
materials, and equipment, and on the degree of access to instruction by 
historically underrepresented and underserved groups and of the gifted and 
talented. 

The assessment was also required to include a description of programs 
and initiatives within each state to improve teacher availability and 
qualifications, and to increase access by underrepresented groups to these 
content areas. Each state's as<»essment was to be developed in 
consultation with legislative bodies, public and private elementary and 
secondary schools, vocational schools, institutions of higher education, 
private industry, and other interested groups. Finally, the assessment 
was to be submitted Jointly by each state's department of education and 
higher education agency. What follows is that assessment Report for 
Indiana. 

Within the State of Indiana, the Indiana Commission for Higher 
Education assumed *'he task of overseeing the needs assessment outlined 
above. During Ju*. j of 1985> the Commission sent out a request for 
proposals to do the assessment for Indiana. By that time, a survey 
instrument dealing with the issues outlined in the assessment regulations 
was being developed by the Council of Chief State Schools <^fficers with a 
grant from the National Science Foundation. The Commission asked that 
organizations seeking to undertake the Indiana assessment to use the Chief 
State School Officei:r' instrument to the extent that it was applicable to 
the spec' Tic assessment requirements of Indiana. A proposal from Indiana 
University to undertake the Indiana needs assessment was submitted on July 
31, 1985 by the School of Education's Department of Curriculum and 
Instruction (APPENDIX A - "Original Project Design and Tin^Loble"). Late 
in August, tentative notification was sent that the Indiana University 
proposal had been accepted, and thus work on the project b^gan. 



One of the first activities to be undertaken by tha staff of the 
"Indiana Needs Analysis Project" was to invite participation on a Project 
Advisory Comuittee by teacher groups and content experts involved with 
science, mathematics, foreign language, and computer learning in Indiana 
(APPENDIX B - "Composition and Minutes of Project Advisory Committee"). 
At the same time that the Project Advisory Committee was being formed, the 
project staff was working with the latest drafts of the survey instrument 
from the Council of Chief State School Officers. In its final and 
extensively field testgdUfarmr that instrument consisted of two parts. 



The first part,Hcffown as the "core" instrument involved questions on 
teacher certification and was intended for use by all states. The second 
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part of the instrument, known as the "models" instrument, involved the 
much less quantifiable questions of teacher quality and retention, special 
programs for underrepresented groups, etc* On the advice of the Project 
Advisory Committee, only the core instrument was sent to school systems in 
Indiana (APPENDIX B), Data on issues in the models instruments were 
gathered from existing data bases and from an extensive set of in-person 
and telephone interviews. Once final approval of Indiana University as 
the contractor for the Indiana needs analysis took place on September 13, 
1986, work progressed as planned in the timetable of the original proposal 
(APPENDIX A). 



♦ ♦ ♦ * ♦ 
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NEEDS IDENTIFICATION IN PUBLIC HIGH SCHOOLS 



To help states carry out the needs assessment mandated by federal 
Title II legislation, the Council of Chief State School Officers (CCSSO) 
in Washington, D.C. compiled an instrument (APPENDIX C - "Survey of Public 
School Teachers of Science, Mathematics, and Foreign Languages") for 
surveying certification of teachers of science, mathematics, computer 
learning, and foreign languages with funding from the National Science 
Foundation. This instrument was disseminated to all states for use in 
their assessments with the intention that it would be copied and sent to 
all school systems in each state. The instrument was composed of six 
inquiry sections dealing with: (1) number of uncertified teachers, 
(2) number of class sections taught by uncertified teachers, (3) quality 
of new hires, (4) number of initial teaching certificates issued, 
(5) number of retirees through 1990, and (6) state standards for 
certification. Note that this instrument has commonly been referred to as 
the Chief State School Officers' "core" instrument to distinguish it from 
a "models" instrument package which was also developed but which was only 
to be used by states that felt it was appropriate • The national core 
instrument (APPENDIX C) was modified slightly for the purpose of 
ascertaining the most pertinent information from the Indiana school 
districts. The modified Indiana core instrument contained four sections 
rather than the original six as it was felt that points 4 and 6 (above) 
required data that were most readily available from State agencies rather 
than individual school districts. The "models" instrument package was not 
used. 

The version of the "Survey of E^iblic School Teachers of Science, 
Mathematics, and Foreign Languages" (APPENDIX C) in Indiana contained four 
sections seeking information regarding number of uncertified teachers, 
number of sections taught by uncertified teachers, number of retirees 
through 1990, and quality of new hires in the 1985-86 school year. The 
survey also asked the respondents to indicate the size of their school 
districts. For each of the four sections, table shells were given. 
Subjects only had to respond by writing numbers in the appropriate boxes. 
The total time required to fill out the questionnaire was estimated at 30 
minutes. The questionnaire probed for information in the subject areas of 
science, mathematics, and foreign language. Since there are currently no 
certification requirements for computer learning in Indiana, this subject 
area was not included in the survey. Rather, this information was 
gathered qualitatively using interviews. 

Part I of the Indiana core instrument asked for the number of persons 
teaching each subject area, and thj number teaching in each area without 
cer-^ 'fication in that subject. In order to assess the total number of 
persons teaching in areas without certification, respondents were asked to 
count persons more than once who taught in more than one area. Part II of 
the core instrument dealt with the number of class sections taught by 
uncertified teachers. Respondents were asked to indicate the number of 
class sections taught in each area, and the number of class sections 
taught by uncertified persons. If several persons were counted as 
teaching in wore theui one subject area in Part I, this would also show up 
in F'art II. Part III of the core instrument asked for the number of 
retirees in grades 7-12 of each subject area from 1985-36 through 
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1989-90, Unfortunately, retirements are often optional or tentative so 
these data are somewhat subjective. However, this information is critical 
in predicting the future needs of Indiana schools so the question was 
included in the core instrument. Part IV of the core instrument dealt 
with the certification of persons hired in 1984-85. Respondents were 
asked to indicate: (a) the number of new teachers in each subject area, 
(b) the number teaching without certification, (c) the number coming 
directly from a teacher training program, (d) the number coming directly 
from a teaching position in another state, and (e) the number with prior 
teaching experience who did not teach the previous year. Respondents were 
to indicate these totals in FTE units (full-time equivalents). Several 
examples of how to calculate FTE were included with the instrument. 



Results from a Statewide Survey 

A copy of the core instrument (APPENDIX C) was mailed to each public 
school system in Indiana. Each survey was mailed with a letter from H. 
Dean Evans, Indiana State Superintendent of Schools, and Clyde R. Ingle, 
Commissioner of Higher Education in Indiana. This letter (APPENDIX C) 
emphasized the improvement of teacher education in Indiana and the 
importance of meeting requirements of Title II of the Federal Education 
for Economic Security Act. A very detailed and precise instructional 
cover letter (APPENDIX C) was also includod to insure a high response rate 
^ *d accurate completion of the survey form. 

The survey of public school teachers of science, mathematics, and 
foreign languages was mailed to each of the 305 superintendents of public 
school systems in Indiana. Ten school corporations were later dropped 
from the sample because it was found that they did not have high schools. 
After a second mailing and a set of confirmatory and exploratory t*^lephone 
interviews, only ten surveys were left i:!iireturned. Four additional 
surveys were so poorly filled out that even phone contacts did not make 
them comprehendable. Thus, data were analyzed on 281 out of a possible 
295 or 95. 255? of the school corporations with high schools in Indiana. In 
short, data pertaining to the public schools give a very complete picture 
of Indiana public school corporations. Because Indiana data are so 
complete, there is a strong possibility that data from Indiana will be 
cited as representative of an area much larger than j^he boundaries of the 
Hoosier State. While the public schools survey was mailed to the 
superintendent of each corporation, in some cases the task of responding 
to the survey was delegated to another individual. This occurred mainly 
in large school corporations where someone other than the superintendent 
was best qualified to supply the data requested. 

One should be cautioned while examining the data on the subject 
areas, that the data relate only to certificati^ . rather than "quality" of 
teaching. The data from the core instrument give no information about the 
quality of instruction taking place in Indiana schools. Also, students 
now entering high school are required to have two credits of science and 
mathematics to graduate instead of one. A substantial majority of 
students graduating under old requirements had taken at least two years of 
science and math, but the potential for this nev requirement causing 
greater teacher shortages should be considered in relation to the 
following data. 
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As each subject area is discussed, two tables will be presented for 
each high sciool subject. The tables will reveal figures regarding 
teacher certification for: (a) current and, (b) newly hired teachers in 
Indiana's public high schools. 



Overview 

Thj most surprising finding of the study is that there appears to be 
very few uncertified science, mathematics, and foreign language teachers 
in Indiana high schools. As pointed out in the prexace, this finding 
should not be interpreted as meaning that quality of instruction in these 
areas is satisfactory. Teacher shortages are most severe in the areas of 
physics and general science, although only 10.8J8 of physics class sections 
and 7*3% of general science class sections are taught by uncertified 
teachers. Of science, matheiaatics, and foiaigr.- 1^ iuags, t^ie lowest 
percent of classes taught by uncertifiec tear! f'^ond in mathematics 

(0.6^). This is true even though tnere ars tnt .ro;.<t teachers in this 
subject. Compared to other subject areas, French classes have the lowest 
actual percent of uncertified teachers (0.8%) with mathematics also very 
low (1%). In looking at specific subject areas, it appears that concern 
may arise in physics, general science, German, and Latin. Biology and 
French on the o^her hand seem to currently be matching the need for 
teachers with the supply. In reviewing the data, note that questions on 
newly hired teachers referred to the 1984-85 school year whereas other 
data were for the 1985-86 school year. Also note that data on retiring 
teachers are for grades 7-12 while all other data are for grades 9-12. 
This variation in grade levels was done at the request of the Council of 
Chief State School Officers. 



Science 

The shortage of certified science teachers is the greatest in the 
physical sciences. Data are reported separately for each science area. 



Biology ; Overall, the greatest number of fully certified teachers in 
any science area were found in biology. Compared to other subjects, a 
rather low proportion of retiring teachers were found (about 11%). 
Compared to the other sciences, biology had the lowest percentage of class 
sections taught by uncertified teachers (1.4%). TABLE 1 reveals these 
data. Seven percent of all biology teachers were hired in 1984-85. Of 
the new hires, only 4% were unceitified (TABLE 2). 



Chemistry : Compared to other subjects ♦ the number of uncertified 
chemistry teachers was relatively low. Also, the proportion of teachers 
expected to retire in the next four years was fairly low (TABLE 3). 
Relative to the total number of chemistry teachers in the State, few new 
teachers were hired in this field (5%). Most of those had taught the 
previous year (TABLE 4). A fairly high proportion (14%) of the newly 
hired chemistry teachers were uncertified in chemistry although the actual 
numbers were small (3.44 out of 24.94 full time equivalents of teachers). 
About half (12.32 out of 24. S4 full time equivalents) of the newly hired 
teachers came directly from a teacher training program (TABLE 4). 



TABLE 1 



BIOLOGY TEACHER CERTIFICATION IN PUBLIC SCHOOLS^ 



School System 




b 






b 






Size 




Teachers 






Class Sections 




Number 


Number of 


Number 


Number 


Percent 




Number in 


Percent in 


of Teachers 
Expected to 
Retire 


Students K-12 


in Subject 


without ^ 


without J 


Number in 


Subject Area 


Subject Area 




Area 


Certification 


Cprt] fication 




without 
Certified Teachers 


without , 
d 

Certified Teachers 


1986-1S90 


50,000-99,999 


35 


1 


2.9 


43 


4 


9.3 


4 


(n-1) 
















10,000-49,999 


263 


8 


3.8 


930 


31 


3.3 


37 


(n*17) 
















A, 000-9, 999 


193 


2 


1.0 


715 


3 


0.4 


19 


(n=34) 
















500-3,999 


440 


3 


0.7 


1569 


9 


0.6 


45 


(n=215) 
















1-499 


19 


0 


0 


39 


0 


0 


3 


(n«U) 
















Total: 
















1-100,000+ 


954 




1.5 


3296 


47 


1.4 


108 


(n» 281) 

















^1985-86 school year 



grades 9-12 
^grades 7-12 

without certification in this subject area; teachers with temporary or 
limited certification were considered not certified 
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TABLE 2 



NEW BIOLOGY TEACHER CERTIFICATION IN PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K-12) 


1 

Total Number 
of New Teachers 
Hired to Teach this 
Subject 


Number Hired to 
Teach this Subject 
without Certification 
in this Subject 


New Teacher Background 


b 

Number Directly 
from a Teaching 
Training Program 


b 

Number from a 
Teaching Position 
Outside Indiana 


Number with Prior 
Teaching Experience who 
did nut Teach Last Year 
Within or Outside of Indiana 


50,000-99,999 
(n-1) 


0 


0 


0 


0 


0 


10,000-49,999 
(n-17) 


14.60 


2.2 


4.60 


3.40 


0.80 


4,000-9,999 
(n=»34) 




0. 40 


5.10 


0 


4.00 


500-3,999 
(n=215) 


33.96 


0 17 


18.09 


4.85 


4.60 


1-499 
(n=14) 


0.68 


0 


0.34 


0 


1.00 


Total: 

1-100,000+ 
(n-281) 


65.64 


2.77 


28.13 


8,25 


10.40 


^1984-85 school 


year; grades 9-12 










^"Number" refers to F.T.E, (full time equivalent) 
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TABLE 3 



CHEMISTRY TEACHER CERTIFICATION IN PUBLIC SCHOOLS^ 



School System 
Size 


Teachers 


b 

Class Sections 


Number 


Number of 
Students K-12 


Numbe r 
in Subject 
Area 


without ^ 
Certification 


AC r c e 1 1 L 
witnout ^ 
Certification 


Number in 
Subject Area 


Mil TTi r* o y in 

Subject Area 

without ^ 
LerLxiiea leacnero 


Subj ect Area 
without 


of Teachers 
Expected to 

Retire 
1986-1990^ 


50,000-99,999 

V 11 J. / 


1 7 
J. ^ 


0 


0 




n 


n 


4 


10,000-49,999 


90 


A 


4.4 


306 


14 


4.6 


21 


4,000-9,999 
(n=34) 


38 


2 


2.3 


334 


4 


1.2 


12 


500-3,999 
(n-215) 


256 


8 


3.1 


742 


19 


2.6 


26 


1-499 
(n«l4) 


13 


1 


7.7 


20 


1 


5.0 


1 


Total: 

1-100,000+ 
(n« 281) 


459 


15 


3.3 


1433 


38 


2.7 


64 



^1985-86 school year 
^grades 9-12 



^grades 7-12 

without certification in this subject area; teachers with temporary or 
limited certification were considered not certified 



TABLE 4 



NEW CHEMISTRY TEACHER CERTIFICATION IN PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K-12) 


Total Number 
of New Teachers 
Hired to Teach this 
Subject 


Number^ Hired to 
Teach this Subject 
without Certif -'xation 
in this Subject 


New Teacher Background 


b 

Number Directly 
from a Teaching 
Training Program 


b ^ 

Number from a 
Teaching- Position 
Outside Indiana 


Number with Prior 
Teaching Experience who 
did not Teach Last Year 
Within or Outside of Indiana 


50,000-99,999 
(n-1) 


1.00 


0 


1.00 


0 


0 


10,000-49,999 
(n-17) 


6.30 


0.60 


3.30 


2.00 


0 


4,000-9,999 
(n«34) 


6.70 


0. 70 


2.80 


l.GO 


0 


500-3,999 
(n=215) 


10.60 


1.87 


5.05 


1.51 


1.28 


1-499 
(n=14) 


0.34 


0.17 


0.17 


0.17 


0 


Total: 

1-100,000+ 
(n-281) 


2/ .94 


3.44 


12.32 


4.68 


1.28 



1984-85 school year; grades 9-12 



"Number" refers to F.T.E. (full time equivalent) 
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Earth Science ? Of all the sciences, earth science contained the least 
number of current teachers and the fewest number of expected retirees. 
The percent of teachers without certification (5-1^) was about two percent 
higher than tbo percent of class sections (3.3^) taught by uncertified 
teachers (TABLE 5)- This indicates that teachers from other subjects were 
teaching earth science as part of their te^chin,^ assignment. Very few new 
teachers (9.39) were hired in earth science during the 1984-85 school year 
(TABLE 6). A large proportion of new hires came directly from a teacher 
training program (6.74 out of 10.93)- Compared to the other sciences 
(TABLE 6), earth science had the least number of teachers hired f'^om 
outside Indiana (only 0.44 of 10.93). 



General Science : In the public schools, the number of uncertified 
teachers in general scien e was fairly high (TABLE 7) when compared to the 
other subject areas (general science 5*9%f only physics was higher). It 
should be noted in the State's largest school system, 88% (44 out of 50) 
of sections of general science were taught by uncertified teachers (10 of 
the 18 teachers were uncertified) indicating 8 severe problem in that 
school system. Li all the school size categt les, a fairly large number 
of general science teachers are expected to retire by 1990 (TABLE 7). 
This made general science the subject area with ^ne greatest percentage of 
anticipated retirements (100 out of 555 or about 18%). A fairly large 
number of teachers (TABLE 8) were newly hired in 1984-85 in general 
science (55*77). Of those new hires, 4.31 of the 55-77 were uncertified. 
More than half of those (26.39) came directly from a teacher training 
program (TABLE 8). 

Physics : The number of uncertified teachers (38) was higher in the 
area of physics than in other subject areas (TABLE 9). This trend seems 
likely to continue as about 1/3 of all newly hired teachers in physics 
were uncertified, although there were only 9*38 newly hired physics 
teachers in 1984-85 (TABLE 10). A fairly high proportion of physics 
teachers (TABLE 10) are expected to retire by 1990 (59 of 360 or about 
16%). Except for general science, this ratio is the highest in the 
sciences. 



Mathematics 

The greatest number of teachers in any subject area was found in 
mathematics (TABLE 11 ). The greatest actual number of expected retirees 
was also in this area. In perspective, the number of expected retires as 
a percentage of tb3 total was not particularly high in this area (10%). 
Certification of incoming teachers in mr^thematlcs was not a significant 
problei » The percent of uncertified teachers in mathematics was lower 
than any of the sciences (1.0%). The number of newly hired teachers 
without certification (TABLE 12) was also ver> low (7.73 out of 211.54 or 
about 4%). As in other subject areas (chemxstry, general science, and 
French), about half of the newly hired mathematics teachers came directly 
from a teacher training institution. Mathematics (along with general 
science) had a relatively high number of nei; teachers in the 1984-85 
school year (211.54 or about 10%). Of al\ subject areas surveyed, 
mathematics has the lowest percent of clans sections with uncertified 
teachers (0.6%). TABLES 11 and 12 summarize data on mathematics teachers. 
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TABLE 5 



E^RTH SCIENCE TEACHER CERTIFICATION IN PUBLIC SCHOOLS^ 





School System 




b 






b 






Size 




Teachers 






Class Sections 




Number 


Nimber of 


Number 


Number 


Percent 




Number in 


Percent in 


of Teachers 
Expected to 
Retire 


Students K^12 


in Subject 


without ^ 


without ^ 


Number in 


Subject Area 


Subject Area 




A T* o a 


V^C L L 1. i. X L.CI L X Ull 


Ce*r t" i f i r at" i nn 


DUDj ecc Area 


Certified Teachers 


TJ^ t" h oil t" 
Certified Teachers 


p 

1986-1990 


50,000-99,999 


12 


1 


8.3 


42 


3 


7.1 


2 


(n-1) 
















10,000-49.999 


40 


4 


10.0 


108 


5 


4.6 


10 


(n«17) 
















4,000-9,999 


49 


1 


2.0 


162 


2 


1.2 


4 


(n=34) 
















500-3,999 


148 


7 


4.7 


349 


12 


3.4 


31 


(n=215) 
















1-499 


5 


0 


0 


9 


0 


0 


2 


(n«14) 
















Total; 
















1-100,000+ 
(n- 281) 


254 


13 


5.1 


670 


22 


3.3 


27 



*1985-86 school year 
^grades 9-12 
^grades 7-12 

without certification in this subject area; teachers with temporary or 
limited certification were considered not certified 
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TABLE 6 



NEW EARTH SCIENCE TEACHER CERTIFICATION IN PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K-12) 


Total Number^ 
of New Teachers 
Hired to Teach this 
Subject 


Number Hired to 
Teach this Subject 
without Certification 
in this Subject 


New Teacher Background 


b 

Number Directly 
from a Teaching 
Training Program 


b , 

Number from a 
Teaching Position 
Outside Indiana 


Number^ with Prior 
Teaching Experience who 
did not Teach Last Year 
V;ithin or Outside of Indians 


50,000-99,999 
(n-1) 


0 


0 


0 


0 


0 


10,000-49,999 
(n«17) 


2.00 


0.40 


0.40 


0 


0 


4,000-9,999 


3.00 


0 


3.00 


0 


0 


500-3t999 

(n=215) 


5.76 


C.76 


3.17 


0.14 


1.28 


1-499 
(n=14) 


0.17 


0 


0.17 


0 


0 


Total • 

1-100,000+ 
(n-281) 


10.93 


1.16 


6.74 


0.14 


1.28 



1984-85 school year; grades 9-12 



"Number" refers to F.T.E. (full time equivalent) 
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TABLE 7 



GENERAL SCII NCE TEACHER CERTIFICATION IN PUBLIC SCHOOLS'^ 



School System 
Size 


b 

Teachers 


b 

Class Sections 


Numbe r 


Ninnber of 
Students K-12 


NiimVi p T* 

in Subject 
Area 


Numbe r 
without ^ 
Certification 


Pe rcen t 
without ^ 
Certification 


Number 
Sub j ect 


in 

Area 


Numb e r in 
Subject Area 

without J 
Certified Teachers 


Percent in 
Subject Area 

without ^ 
Certified Teachers 


of Teachers 
Expected to 

Re t X r e 
1986-1990^ 


50,000-99,999 
(n-1) 


18 


10 


55.6 


50 




44 


88.0 


5 


10,000-49,999 
(n-17) 


132 


4 


3.0 


362 




10 


2.8 


45 


A, 000-9, 999 
(n«34) 


100 


4 


4.0 


276 




14 


5.1 


18 


(n-21S) 


293 


14 


4.8 


748 




37 


4.9 


31 


1-A99 
(n«14) 


12 


1 


8.3 


14 




1 


7.1 


2 


Total: 

1-100,000+ 
(n- 281) 


555 


33 


5.9 


1450 




106 


7.3 


100 



1985-86 school year 



grades 9-12 

^grades 7-12 
d 

without certification in this subject area; teachers with temporary or 
limited certification were considered not certified 

3 J 
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TABLE 8 



NEW GENERAL SCIENCE TEACHER CERTIFICATION IN Pimj IC SCHOOLS 



School System 
Size 
(Number of 
Students K-12) 


Total Number 
of New Teachers 
Hired to Teach this 
Subject 


Number Hired to 
Teach this Subject 
without Certification 
in this Subject 


New Teacher Background 


b 

Number Directly 
from a Teaching 
Training Program 


b 

Number from a 
Teaching Position 
Outside Indiana 


b 

Number with Prior 
Teaching Experience who 
did not Teach Last Year 
Within or Outside of Indianc 


50,000-99,999 
(n-l) 


0 


0 


0 


0 


0 


10,000-49,999 
(n=17) 


11.70 


0 


2.60 


1.60 


6.30 


4,000-9,999 
(n=34) 


14.30 


0.50 


7.40 


0 


0 


500-3,999 
(n=215) 


28.86 


3.81 


16.22 


3.21 


2.68 


1-499 
(n»14) 


0,91 


0 


0.17 


0.34 


0.40 


Total: 

1-100,000+ 
(n«281) 


55.77 


4.31 


26.39 


5.15 


9.38 



1984-85 school year; grades 9-12 



"Number" refers to F.T.E. (full time equivalent) 

3:) 



Er|c 34 



TABLE 9 



PHYSICS TEACHER CERTIFICA'^ION IN PUBLIC SCHOOLS^ 



School Syscem 
Size 


b 

Teachers 


b 

Class Sections 


Number 


Number of 
Students K-12 


Nuinbe r 
in Subject 
Area 


without ^ 
Certification 


Pe rcen t 
without ^ 
Certification 


Number in 
Subject Area 


Number in 
Subject Area 

without ^ 
Certified Teachers 

■ 


Percent in 
Subject Area 

without ^ 
Certified Teachers 


of Teacheis 
Expected to 

Retire 
1986-1990^ 


50,000-99,999 
(n=l) 


8 


1 


12.5 


14 


•J 




3 


10,000-49,999 
(n=17) 


57 


4 


0.7 


156 


8 


5.1 


20 


4,000-9,999 
(n=34) 


46 


5 


10.9 


124 


13 


10.5 


4 


QOO-l QQQ 

(n«215) 


227 


27 


11.9 


:i7 


42 


13.2 


30 


1-499 
(n»14) 


12 


1 


8.3 


12 


1 


8.3 


2 


Total; 

1-100,000+ 
(n= 281) 


360 


38 


10.6 


623 


67 


10.8 


59 



^1985-86 school year 



grades 9-12 

^grades 7-12 
d 

without certification in this subject area; teachers with temporary or 
limited certification were considered not certified 
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TABLE 10 



NEW PHYSICS TEACHER CERTIFICATION IN PUBLIC SCHOOLS' 



School System 
Size 
(Number of 
Students K-12) 



Total Number 
of New Teachers 
Hired to Teach this 
Subj ect 



Number Hired to 
Teach this S'-.bject 
without Certification 
in this Subject 



New Teacher Background 



Number Directly 
from a Teaching 
Training Program 



Number from a 
Teaching Position 
Outside Indiana 



Number with Prior 
Teaching Experience who 
did not Teach Last Year 
V/ithin or Outside of Indiana 



50,000-99,999 
(n»l) 

10,000-49,999 
(n=17) 

4,000-9,999 
(n»34) 

500-3,999 
(n=215) 

1-499 
(n=14) 

Total: 

1-100,000+ 
(n=»281) 



2.00 



1.20 



0.20 



5.99 



9.39 



1.00 



1.00 



1.28 



3.28 



1984-85 school year; grades 9-12 
^**Number** refers to F.T.E. (full time equivalent) 



1.00 



0.20 



0.20 



2.50 



3.90 



1.00 



1.34 



2.34 



0.88 



0.88 
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TABLE 11 



MATHEMATICS TEACHER CERTIFICATION IN PUBLIC SCHOOLS 



School System 
Size 



Number of 
Students K-12 



Teachers 



Number 
in SuDject 
Area 



Number 
without ^ 
Certification 



50,000-99,999 
(n-1) 

10,000-49,999 
(n-17) 

4,000-9,999 
(n-34) 

500-3.999 
(n-215) 

1-499 
(n«14) 



Total: 

1-100,000+ 
(n- 281) 



78 

5 76 
465 

1045 

38 



2202 



1985-86 school year 



grades 9-12 



'graaes 7-12 



4 
2 

16 



22 



Percent 
without ^ 
Certification 



0.7 



0.4 



1.5 



1. J 



Class Sections 



Number in 
Subject Area 



Number in 
Subject Area 
without 
Certified Teachers" 



337 

3001 
2174 

4449 

116 



10077 



without certification in this subject area; teachers with temporary or 
limited certification were cor Idered not certified 



11 
3 

46 



60 



Percer*^ in 
Fubject Area 
without ^ 
Certified Teachers 



0 

0,4 
0.1 

1.0 



0.6 



Number 
of Teachers 
Expected to 

Retire 
1986-1990^ 



91 
36 

74 



226 



4u 



TABLE 12 



NEW MATHEMATICS TEACHER CERTIFICATION IN PUBLIC SCHOOLS 



School System 
Size ■ 
(Number of 
Students K-12) 



Total Number 
of New Teachers 
Hired to Teach this 
Subject 



Numbtr Hired to 
Teach this Subject 
without Certification 
in this Subject 



New Teacher Background 



Number Directly 
from a Teaching 
Training Program 



Number from a 
Teaching Position 
Outside Indiana 



Number with Prior 
Teaching Experience who 
did not Teach Last Year 
Within or Outside of Indian: 



50,000-99,999 
(n-1) 

10,000-49,999 
(n«17) 

4,000-9,999 
(n»34) 

500-3,999 
(n=215) 

1-499 
(n»14) 

Total: 

1-100,000+ 
(n«281) 



16.00 



40.95 



43.70 



107.44 



3.45 



211.54 



1984-85 school year; grades 9-12 



2.00 



0.20 



1.00 



4.53 



7.73 



5.00 



18.70 



16.40 



58.02 



3.00 



lOi.12 



5.40 



4.00 



9.39 



18.79 



3.50 



6.50 



15.50 



1.28 



26.78 



bii 



Number'' refers to r^.T.E. (full time equivalent) 
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Foreign Languages 

In the public schools, the percentage of uncertified teachers was 
lower in the foreign languages than in mathematics or the sciences. These 
trends continue with newly hired tenchers in the foreign languages. 

French : In the public schools, the percentage of uncertified teachers 
in French was the lowest (TABLE 13) when compared to other languages 
(0.8^). This trend seems likely to continue in light of the data 
concerning newly hired teachers. Of the 17.61 FTE of new teachers in 
French, not one newly hired teacher in the public schools was uncertified 
(TABLE 14). Added to this high certification record are the data on 
retirees. Of all subject areas surveyed, French had the lowest proportion 
expected retire by 1990 (26 out of 374). Most newly hired French 
teachers came directly from a teacher training program (TABLE 14). 

German : In the public schools, 3.1% of all German teachers were 
uncertified (TABLE 15). The number of expected retirements before 1990 is 
high relative to the other foreign languages as 17 out of 106 (about 16%) 
are expected to retire (TABLE 16). As a percentage, the number of newly 
hired teachers in 1984-85 was higher than in any other foreign language 
(11.88 out of about 106 teachers or approximately ^^%)• General science 
and mathematics had similar levels of new hires although there were five 
to ten times more teachers in those subjects. About half of the newly 
hired German teachers did not teach the previous year (TABLE 16). 

Latin : Of the four principle languages surveyed (TABLE 17), Latin had 
the greatest percent of uncertified teachers (4%). Although only 2.5% of 
class sections were taught by uncertified teachers, a relatively high 
percentage of Latin teachers are expected to retire over the next five 
years (21 out of 126 or about 17%). The percentage of newly hired Latin 
teachers in 1984-85 (8.58 out of 126 or about 7%) was similar to 
percentages in many other subject areas. All newly hired Latin teachers 
were certified (TABLE 18). Similar to German but unlike other subjects, 
about half of the new hires did not teach the previous year. No newly 
hired Latin teachers came directly from a teacher training program 
(TABLE 18)* 



Spanish : The highest number of foreign language teachers was found in 
Spanish (527). Of these, few were uncertified (1.5%). An estimated 21 
out of 527 Spanish teachers are expected to retire before 1990 
(TABLE 19). This is similar to the proportion of retirements in French 
but low compared to other subject areas. A typical proportion of new 
teachers were hired in Spanish (44.08 teachers or about 8%). Most of the 
newly hired teachers came directly from a teacher training program 
(TABLE 20). 



Other Foreign Languages : There were only ten foreign language teachers 
outside the areas of French, German, Latin, and Spanish in the public 
schools, and three of them were uncertified (TABLE 21). Of the 2.0 newly 



4/ 



ERLC 



TABLE 13 



FRENCH TEACHER CERTIFICATION IN PUBLIC SCHOOLS*^ 





School System 
Size 


ieachers 


Class Sections^ 


Number 


Numb e r of 
Students K-12 


Number 
in Subject 
Area 


Number 
without ^ 
Certification 


Percent 

without J 
a 

Certification 


Nunber in 
Subject Area 


Number in 
Subject Area 
without ^ 
Certified Teachers 


Percent in 
Subject Area 

without ^ 
Certified Teachers 


of Teachers 
Expected to 
Retire 

igse-iggo*^ 


50,000-99,999 
(n-1) 




U 


U 


/. 1 


n 
u 


n 
u 


0 


10,000-49,999 
(n-17) 


89 


1 


1.1 


309 


2 


0.6 


14 


A, 000-9, 999 
(n-3A) 


81 


0 


0 


316 


0 


0 


4 


500-3,999 
(n-215) 


186 


2 


1.1 


633 


7 


1.1 


8 


1-A99 
(n-lA) 


8 


0 


0 


20 


0 


0 


0 


Total : 

1-100,000+ 
(n« 281) 


374 


3 


0.8 


1319 


9 


0.7 


26 



^1985-86 school year 



grades 9-12 

^grades 7-12 
d 

without certification in this subject area; teachers with temporary or 
linaited certification were considered not certified 

It) 



TABLE 14 



NEW FRENCH TEACHER CERTIFICATION IN PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K-12) 



Total Number 
of New Teachers 
Hired to Teach this 
Subject 



Number Hired to 
Teach this Subject 
without Certification 
in this Subject 



New Teacher Background 



Number Directly 
from a Teaching 
Training Program 



Number from a 
Teaching Position 
Outside Indiana 



Number with Prior 
Teaching Experience who 
did not Teach Last Year 
Within or Outside of Indians 



50,000-99,999 
(n-1) 

10,000-49,999 
(n-17) 

4,000-9,999 
(n-34) 

500-3,999 
(n«2l5) 

1-499 
(n«l4) 

Total : 

1-100,000+ 
(n-281) 



4,98 



3.00 



9.29 



0.34 



17.61 



3.40 



2.00 



3.59 



8.99 



0.68 



0.17 



0.85 



0.50 



0.60 



1.51 



1.00 



3.61 



1984-85 school year; grades 9-12 



b„ 



Number" refers to F.T.E. (full time equivalent) 
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TABLE 15 



GERMAN TEACHER CERTIFICATION IN PUBLIC SCHOOLS^ 



School System 
Size 


b 

Teachers 


b 

Class Sections 


Number 


Number of 


Mt ITT^ 1^ A y* 

in Subject 
Area 


without J 
Certification 


L c r ccu L 
without ^ 
Certification 


Number 
Subject 


in 

Area 


iNUuiucr in 
Subject Area 

without ^ 
v^cL LXJL xcu ieacner b 


Percent in 
Subject Area 

wit>^cat ^ 

r L 1 L IcQ IcaCncLb 


of Teachers 
Expected to 

Re t i re 
1986-1990^ 


50,000-99,999 
(n=l) 


6 


0 


0 


16 




0 


0 


0 


10,000-49,999 
(n=17) 


52 


2 


3.8 


198 




6 


3.0 


8 


4,000-9,999 
(n=34) 


50 


0 


0 


182 




0 


0 


4 


500-3,999 
(n=215) 


85 


3 


3.5 


290 




9 


3.1 


5 


1-499 
(n«14) 


3 


1 


33.3 


8 




2 


25.0 


0 


Total: 

1-100,000+ 
(n- 281) 


196 


6 


3.1 


694 




17 


2.4 


17 



^1985-86 school year 



grades 9-12 
^grades 7-12 

without certification in this subject area; teachers with temporary or 
limited certification were considered not certified 
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TABLE 16 



NEW GERMAN TEACHER CERTIFICATION I!m PUBLIC SCHOOLS^ 



School System 
Size • 
(Number of 
Students K-12) 


Total Number 
of New Teachers 
Hired to Teach this 
Subject 


Number Hired to 
Teach this Subject 
without Certification 
in this Subject 


New Teacher Background 


b 

Number Directly 
from a Teaching 
Training Program 


b , 

Number from a 
Teaching Position 
Outside Indiana 


Number with Prior 
Teaching Experience who 
did not Teach Last Y^.ar 
Within or Outside of Indiana 


50,000-99,999 
(n-1) 


0 


0 


0 


0 


0 


10,000-49,999 
{n-17) 


5.80 


0 


0.60 


1.00 


2.60 


4,000-9,999 
(n"34) 


1. 77 


0 


0 


0 


1.77 


500-3,999 
(n»215) 


4.31 


1.00 


1.00 


0 


1.31 


1-499 
(n=14) 


0 


0 


0 


0 


0 


Total : 

1-100,000+ 
(n-281) 


11.88 


1.00 

1 


1.60 


1.00 


5.58 



1984-85 school year; grades 9-12 



"Number" refers to F.T.E. (full time equivalent' 
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TABLE 17 



LATIN TEACHER CERTIFICATION IN PUBLIC SCHOOLS* 



Scnool System 
Size 


Teachers^ 


Class Sections^ 


Number 


l umber of 

OLuUcllLo J. ^ 


Numbe r 
in Subject 
Area 


Number 
without ^ 
Certification 


Percent 
without ^ 
Certification 


Number in 
Subject Area 


Number in 

Subject Area 

without , 
a 

Certified Teachers 


Percent in 
Subject Are ^ 

without ^ 
Certified Teachers 


of Teachers 
Expected to 

Retire 
1986-1990'^ 


50,0C0-99,999 
(n»l) 


c 
0 


0 


0 


10 


0 


0 


1 


10,000-49,999 


46 


3 


6.5 


125 


6 


4.8 


9 


A, 000-9, 999 
(n-34) 


29 


1 


6.9 


80 


2 


2.5 


3 


500-3,999 
(n«2l5) 


45 


0 


0 


108 


0 


0 


r\ 


1-499 
(n«lA) 


0 


0 


0 


0 


0 


0 


0 


Total; 

1-100,000+ 
(n« 281) 


126 


5 


4.0 


323 


8 


2.5 


21 



^1985-86 s.' jo\ year 
^grades 9-12 



grades 7-12 

"^without certification in this subject area; teachers with temporary or 
limited certification were considered not certified 
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TABLE 18 



NEW LATIN TEACHER CERTIFICATION Ih PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K-12) 


Total Number 
of New Teachers 
Hired to Teach this 
Subject 


Number Hired to 
Teach this Subject 
without Certification 
in this Subject 






New. Teacher 


Background 




b 

Number Directly 
from a Teaching 
Training Program 


0 

Number from a 
Teaching Position 
Outside Indiana 


b 

Number with Prior 
Teaching Experience who 
did not Teach Last Year 
Within or Outside of Indians 


50,000-99,999 
(n-1) 


0 


0 


0 




0 






0 


10,000-49,999 
(n-17) 


5.01 


0 


0 




2.00 






3.01 


4,000-9,999 
Cn"34) 


1.00 


0 


0 




0 






0 


500-3,999 
(n-215) 


2.57 


0 


0 




0 






1.00 


1-499 
(n=14) 


0 


0 


0 




0 






0 


Total: 

1-100,000+ 
(n-281) 


8.58 


0 


0 




2.00 






4.01 



1984-85 school year; grades 9-12 



"Number" refers to F.T.E. (full time equivalent) 
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TABLE 19 



SPANISH TEACHER CERTIFICATION IN PUBLIC SCHOOLS^ 



School System 
D ize 


rr ^ b 

Teachers 


b 

Class Sections 


Number 


Number of 
Students K-12 


Number 
in Subject 
Area 


Number 
without ^ 
Certification 


Percent 

without , 
d 

Certification 


Nunber in 
Subject Area 


Number in 
Subject Area 

without ^ 
Certified Teachers 


Percent in 
Subject Area 

without ^ 
Certified Teachers 


of Teachers 
Expected to 

Retire 
19Po-1990^ 


50,000-99,999 
(n=l) 


10 


0 


0 




0 


0 


J 


10,000-49,999 
(n-17) 


123 


1 


0.8 


486 


3 


0.6 


1 Q 


4,000-9,999 
(n»34) 


113 


1 


0.9 


470 


4 


0.9 


5 


500-3,999 
(n-215) 


269 


5 


1.0 


1111 


19 


1.7 


22 


1-499 
(n«14) 


12 


1 


8.3 


30 


2 


6.7 


2 


Total : 

1-100,000+ 
(n- 281) 


527 


8 


1.5 


2138 


28 


1.3 


51 



1985-86 school year 



"grades 9- ^ 2 
^grades 7-12 

without certification in this subject area; teachei? vith temporary or nj 
limited certification were considered not certified 

ERIC ^ ^ 



TABLE 20 



NEW SPANISH TEACHER CERTIFICATION IN PUBLIC SCHOOLS^ 



School SysCem 
Size 
(Number of 
Students K~12) 


Total Number^ 
cf New Teachers 
Hired to Teach this 
Subj ect 


Number^ Hired to 
Teach this Subject 
without Certification 
in thic Subject 


New. Teacher Background 


b 

Number Directly 
from a Teaching 
Training Program 


b ^ 

Number from a 
Teaching Position 
Outside Indiana 


Number with Prior 
Teaching Experience who 
did not Teach Last Year 
Within or Outside of Indians 


50,000-99,999 
(n-1) 


3.00 


0 


0 


0 


0 


10,000-49.999 
(n-17) 


7.37 


0.60 


2.60 


1.00 


0.67 


4,000-9,999 
(n-34) 


7 60 




3.20 


0 


1.10 


500-3,999 
(n»215) 


25.43 


1.40 


11.05 


2.17 


3.94 


1-499 
(n=14) 


0.68 


0 


0 


0 


1.00 


Total: 

1-100,000+ 
(n-281) 


44.08 


2.80 


16.85 


3.17 


6.71 



^1984-85 school year; grades 9-12 



"Number" refers to F.T.E. (full time equivalent) 
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TABLE 21 



OTHER FOREIGN LANGUAGES TEACHER CERTIFICATION IN PUBLIC SCHOOLS^ 



School System 
Size 


b 

Teachers 


b 

Class Sections 


Number 


Number of 
Students K-12 


Number 
in Subject 
Area 


Number 
without ^ 
Certification 


Percent 
without ^ 
Certification 


Number in 
Subject Area 


Number in 
Subject Area 

without , 
Certified Teachers 


Percent in 
Subject Area 

without ^ 
Certified Teachers 


of Teachers 
Expected to 

Ret ire 
1986-1990^ 


50,000-99,999 
(n=i) 


/. 

H 


U 


0 


4 


0 


0 


0 


10,000-49,999 
(n=l7) 




1 


50.0 


4 


1 


25<0 


0 


4,000-9,999 
(n«34) 


3 


2 


66.7 


5 


4 


80.0 


1 


500-3,999 
(n«2l5) 


1 


0 


0 


1 


0 


0 


0 


1-499 
(n«14) 


0 


0 


0 


0 


0 


0 


u 


Total: 

1-100,000+ 
(n« 281) 


10 


3 


30.0 


14 


5 


35.7 


1 



^1985-86 school year 



grades 9-12 

^grades 7-12 
d 

without certification in this subject area; teacher:> with temporary or 
limited certification were considered not certified 

ERIC 



29 



hired FTE teachers in 1984-85, 1.8 FTE were uncertified (TABLE 22). Thus, 
there continues to be a potential certification problem outside the four 
main foreign language areas. However, the sample is currently so small 
that any predictions would be difficult to make. 



Validation of Collected Needs Assessment Data 

Two attempts were made to validate the data received by way of the 
public high school survey (APPENDIX C). With respect to the first check, 
a random sample of school corporations was chosen and data from the 
current study were compared to reports from the Indiana Department of 
Education (Indiana Department of Education, 1986) and the North Central 
Association for School Accredation (North Central Association for School 
Accredation, 1986). As a second check, the total number of uncertified 
teachers ascertained from the present study were compared to the total 
number of uncertified teachers in each subject area as reported by the 
Indiana Department of Education (Indiana Department of Education, 1986). 

As a further explanation of the first data validity, a random sample 
of 20 of the 295 Indiana school districts with high schools was chosen. 
The number of uncertified teachers in the areas of biology, chemistry, 
earth science, general science, physics, mathematics, French, German, 
Latin, Spanish, and other foreign languages was tabulated for the 20 
school districts. TABLE 23 shjws the comparison of data obtained from the 
three sources; the present Needs Analysis Survey, the North Central 
Association, and the State Education Department. The present study 
reported the greatest member of uncertified teachers. Reports to the 
North Central Association revealed a lesser number, and data from reports 
to the State Education Department represented an even lesser total 
number. Five of the school districts chosen at random contained 
unaccredited schools. Data from these unaccredited schools were not sent 
to the North Central Association (NCA). Thus, the total sample available 
for comparison between the present survey and the NCA was reduced from 20 
to 15. Of these 15 schools there was exact agreement between the presenL 
study, and the North Central Association data in 12 of the 15 schools. Of 
the three discrepancies, the present study reported one extra uncertified 
school teacher in District #9, and one less uncertified teacher in 
Districts #8 and #11. 

The agreement between the present study and the State Education 
Department information was not as great. Only 11 of 20 school districts 
matched exactly. In every case but one (in District #l), the present 
study reported more uncertified teachers than the State Education 
Department data. In comparing data from the State Education Department 
and the North Central Association, Lhere was agreement in 11 of 15 school 
districts. In 3 of the 4 disagreements, the North Central Association 
data showed one more uncertified teacher. 

As a second check on the validity of the results of the present 
study, data from the current study were compared with data on the total 
number of teachers teaching without regular certification in Indiana. 
These data were obtained from the Educational Information and Research 
Division of the Indiana Department of Education (Indiana Department of 
Education, 1986). These results appear in TABLE 24. Each subject area 
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lABLE 22 

NEW ALL OTHER LANGUAGES TEACHER CERTIFICATION PUBLIC SCHOOLS^ 



School System 
S Ize 
(Number of 
Students K-12) 


Total 


Numbe r^ 


Number^ Hired to 
leacn Cnls oubjecc 
without Certification 
in this Subject 




New Teacher 


Background 




OL wew ieacners 
Hired to Teach this 
Subject 


b 

Number Directly 
from a Teaching 


b 

Number 
Teaching 

WU cSXu6 


from a 

Position 

Indiana 


Number 
Teaching 
did not 
Within or 


b 

"ith Prior 
Experience who 
Teach Last Year 
Outside of Indiane 


50,000-99,999 
(n-1) 




1.00 


1.00 


0 


0 








0 


10,000-49,999 
(n-17) 




0 


0 


0 


0 








0 


4,000-9,999 




0.80 


0.80 


0 


0 








0 


500-3,999 
(,n-215) 




0.20 


0 


0 


0 








0 


1-499 
(n*14) 




0 


0 


0 


0 








0 


Total: 

1-100,000+ 
(n»28l) 




2.00 


1.80 


0 


0 








0 



1984-85 school year; grades 9-12 
''"Number" refers to F.T.E. (full time equivalent) 
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TABLE 23 



COMPARISON OF NU!1BER OF UNCERTIFIED TEACHERS 
AMONG TWENTY RANDOMLY SELECTED SCHOOL 
DISTRICTS FROM THREE SOURCES OF DATA 



v^cnoox 
u LS uriCL 


Source^ 


Biology 


Chemistry j 


Earth Science 


General Science 


Physics 


Mathematics 


French 


a 

-A 

a> 


Latin 


Spanish 


Other Languages I 




N.A. 
























i. 


M A 

S.D. 


























N.A. 






1 


1 


2 














9 


N .C.A* 








Unaccredited School 








S.D. 


























N.A. 
























o 
J 


N.C.A. 








Unaccredited School 








S.D. 


























N.A. 
























A 


M r* A 
M . L .A • 

S.D. 


























N.A. 
























c 


N.C.A. 
S.D. 


























N.A. 
























0 


N.C.A. 
S.D. 


























N.A. 






1 




1 














7 


N.C.A. 








Unaccredited School 








S.D. 


























N.A. 












1 












8 


N.C.A. 
S.D. 










1 


1 














N.A. 










1 














9 


N.C.A. 
S.D. 


























N.A. 


















2 






10 


N.C.A. 
S.D. 


















2 







N.A. = Needs Analysis 
N.C.A. = North Central Association 
^ S.D. = State Department 
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TABLE 23 (Cont'd) 



COMPARISON OF NuMBER OF UNCERTIFIED TEACHERS 
AMONG TWENTY RANDOMIY SELECTED SCHOOL 
DISTRICTS FROM THREE SOURCES 0^ DATA 



School 
District 


Source^ 


Biology 


Chemistry 


Earth Science 


General Science 


r 

1 Physics 


1 Mathematics 


Frenci; 


German 


Latin 


Spanish 


Other Languages | 




N.A. 
























11 


N,C,A, 
S*D. 










1 
















N.A. 


- 


_ 


_ 














_ 


_ 


12 


N,C,A, 
S,D, 


























N,A, 
























13 


N,C,A, 
S,D. 


























N,A, 
























14 


N,C,A, 
S,D. 


























N,A, 


- 


1 


- 




1 




1 






- 


- 


15 


N,C,A, 








Unaccredited Schoo 










S,D, 


- 


- 


- 










1 




- 


- 




N.A, 
























16 


N,C,A, 
S,D, 


























N,A, 
























17 


N,C,A, 
S,D, 


























N.A. 






1 


1 
















18 


N-C.A. 








Unaccredited School 








S.D. 








1 


















N.A, 
























19 


N,C,A, 
S.D. 


























N-A- 
























20 


N-C-A* 
S.D. 

























^N,A, = Needs Analysie 
N.C.A. = North Central Association 
S,D, = State Department f; ^' 



TABLE 24 



COMPARISON OF PRESENT STUDY WITH STATE DEPARTMENT 
DATA ON TOTAL NUMBER OF UNCERTIFIED TEACHERS 



>v Data 

Sources 

Subject >^ 
Areas 


Number of Uncertified Teachers 


Prese'^t 
Needs 

Assessment 
Study 


State 

Department 
Information 


French 


3 


1 


Gftrman 


6 


2 


Latin 


5 


1 


Spanish 


8 


6 


Other Languages 


3 


5 


Mathematics 


22 


22 


Biology 


14 


8 


Chemistry 


12 


6 


Earth science 


13 


1 


General Science 


33 


4 


Physics 


38 


6 



34 



was compared • Total agreement was found in only the area of mathematics, 
with each study reporting 22 uncertified teachers. In all other areas 
except one, the present study reported more uncertified teachers than were 
reported by the State Education Department, An interesting point to note 
is that in foreign language, the largest discrepancy between the present 
data and State Education Department data was 4 teachers. In science, 
however, discrepancies between the two sources ranged from 6 to 32 
teachers. It is unclear why State Education Department data for foreign 
language were so much closer to present study data than were data for 
science. 

An interesting side note to the issue of uncertified teachers is the 
question of what sort of qualifications uncertified personnel posesaed. 
Included in the data obtained from the State Department of Education 
(Indiana Department of Education, 1986) was a listing of college degrees 
held by non-certified teachers. All non-certified science, mathematics, 
and foreign language teachers on that listing had at least a bachelor's 
degree and many had master's degrees. While no information was available 
on how closely these degrees corresponded with the suhject the individual 
was teaching, the data do show that non-certified teachers in Indiana all 
have at least four years of college training. 

Getting back to task, it is necessary to consider possible reasons 
for the discrepancies which did occ x between the three data sources of; 
(a) the present Needs Analysis survey, (b) the North Central Association 
da Id, and (c) the State Education Department information. The 
explanations are generated from a deep sense of familiaritv - th the 
subject at hand. The speculations include, but should b .ited to th^ 
following: 

* It is possible that school districts have been reporting exactly 
the same information but differences occur bf>cause of various lag 
times in the different bureaucratical structures. 

* Changes in staff may have occurred between reporting deadlines 
to the different agencies. 

* There may have been confusion when a person teaches in 2 or 3 
areas, but is certified in only one. Attempts were made to 
alleviate some of this confusion in the wording of the questions, 
but one can rarely remove all ambiguity. 

* It is possible that some school corporations were trying to hide 
the fact that they have uncertified teachers, and thus did not 
report them on the questionnaire. 



Computer Education 

The State of Indiana requires that students receive computer 
instruction. How schools do that is left to the discretion ol each 
district. Indiana does not currently have ertifl cation prO/jram for 
computer teachers. There is a new program at Indiana University for the 
"computer endorsement" which education students or teachers aiay choose to 
complete. This is currently a small program with fewer than a dozen 
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students on the Bloomington campus. This endorsement is not currently 
required to teach computer classes. Thus, as computer "certification" is 
not a viable means of assessing computer instructors, other methods of 
evaluating computer instruction in Indiana were used by the Needs Analysis 
Project Staff. 

The use of computers in classrooms in Indiana as well as the nation 
continues to grow rapidly. This continued rapid change in the status of 
school computers makes quantitative data quickly outdated. The Indiana 
Clearinghouse for Computer Education (ICCE) completed a survey Li the 
spring of 1985 which gathered data on several pertin-jnt questions. 
(APPENDIX D - "Indiana Clearinghouse for Computer Education's Computer 
Utilization Survey Results"). Although the data are probably outdated, 
the survey does indicate general trends. By far the most used micro- 
computer in Indiana schools is the Apple. Of 22,593 microcomputers listed 
in the ICCE survey, about half (11,335) were Apples. Computer Literacy is 
most frequently taught during the middle school years, although across the 
state it was taught at all grade levels in various schools. Finally, the 
ICCE survey indicated that the most frequently reported instructional 
applications of computers in Indiana were; Computer Literacy Instruction, 
BASIC Programming, Computer Assisted Instruction, and Word Processing. 

Methodology 

Rather than replicate the ICCE survey a year later, it was decided to 
review recent national surveys, (Becker, 1986; Reinhold & Corkett, 1985), 
interview experts in the field, and use a case study approach to examine 
in depth several schools with model computer curricula. By selecting 
schools with outstanding computer programs a perspective was gained on the 
"cutting edge" of school computer use and a glimpse at the future as more 
and more schools use coniputers on a similar level. 

After interviewing the Field Services Coordinator for the ICCE 
(APPENDIX E - "Computer Education Information Interview Outlines"), and 
receiving suggestions from the Project Advisory Board, four schools were 
selected to look at "up-close". The case study schools were: 



Also interviewed (APPENDIX F - "Computer Education Trends or 
Directions Interview Schedule") were four of nine directors of regional 
computer training centers for teachers in Indiana. These directors were: 



School 



Grades 
K-12 
K-12 
6.G 
9-12 



Enrollment 



Clinton-Prarie Corporation 

Linton -Stockton Corporation 

MSD Washington Township Northview 

MSD Washington Township North Central 



1,000 
1,400 
870 
3,500 



Train, ng Director 
John Soudah 
Nancy Miller 
James Pershing 
Charles Price 



Region 
I 

IV 

VII 

VIII 
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State of Computer Learning in Indiana 

Indiana has an extensive program for training teachers in using 
computers. An estimated 2/3 of the school professional staffs in the 
State have had some training. This year the nine regional training 
centers around the State are offering what is called "Level II Training" 
which builds on initial exposui*^ Although State funda are no longer 
available for "Basic Training" . et^sions, sorre centers are continuing to 
offer these introductory workshops as well. It was noted that a second 
crop of teachers have come along who have seen the usefulness of computers 
in the classroom. They now view them as an integral part of a classroom, 
and have requested the basic training which had previously been offered. 

A State loan program has made computer acquisitions affordable to 
almost any school with interest. However, it was mentioned it is often 
difficult to convince school administrators to invest additional funds for 
sufficient software. Currently many schools need greater access for more 
students to broaden their programs. Schools are struggling with how to 
best broaden their scope with some looking for additional hardware , others 
adding networks, and some purchasing multiple copies of software. 

There is great diversity in the degree to which schools have become 
involved with computers. Many schools began their computer programs with 
an interested teacher in the math or science department and a limited 
number of computers. Many schools are still at that level. It was noted 
that "we still haven't gotten to the meaningful stage" with computer 
programs in most schools. Many schools have computers but not the 
supporting framework necessary for effectively using them. Some schools 
are in a "transition" period; using a lab, tied to the math or science 
departments but are not integrating computer use into the curriculum. 
S^^ill others have lab spac3 which can be scheduled and additional 
computers which circulate to classrooms as teaching tools. 

Computer use in many schools often begins with a cadre of teachers 
who are motivated and enthusiastic about tie potential of computer use. 
These teachers initiate original acquisiti >n of materials and build 
administrative commitment to a computer program. Interest is then sparked 
in other teachers who also become involved. Typically, some training 
occurs to encourage hesitant teachers. Soon frustration develops as the 
demand for computers exceeds resources, at which time more hardware and 
software are obtained. Finally, an atmospnere evolves where teachers are 
expected to use computers (and often required to do so) as Part of the 
curriculum > with a computer coordinator to manage the program. At this 
stage there is administrative as well as peer support for integrating 
computers into each subject area or grade level. Eventually even 
reluctant teachers begin to recognize that their students would benefit 
from various computer uses. Ideally these schools then reach a level 
where computers are used as a tool. Although highly appropriate, the use 
of computers in libraries has been very slow but is catching on as 
computer use becomes more widespread. The use of data bases, spread 
sheets, word-processing, drill and practice, and computer assisted 
instruction (CAI) make computers a versatile tool with innumerable 
applications to subject areas. Even the most "computer -wise" schools are 
still working at getting teachers to recognize situations where computer 
use would be effective an^^ make their teaching mrre efficient. 
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The Division of Educational Information and Research (EIR) of the 
Indiana Department of Education (1985b) provided some interesting data on 
enrollments for the State. By far the greatest number of students in 
grades 9-12 taking a computer course were in the category of "Computer 
Programming I" (10,449 during the 1st semester 1985-1 986). This number 
was on a level with enrollments in beginning French, level II biology, or 
basic art. The data were at first puzzling. Although a nigh percent of 
teachers have been trained in computer use, and schools report increasing 
use, the actual percent of students in computer classes is low. The 
problem may be that many computer u^es don't fit into a convenient course 
title* It is anticipated that computers will be integrated into the 
classroom more ard more as a tool. When this is occurring, those classes 
aren't listed as specific computer classes. Also special programs which 
don't fit into defined categories may be missed, such as computer- 
augraented-algebra classes. Additionally, teacher uses like gradebooks and 
record keeping are not apparent in course enrollment data. It is the hope 
of experts in the field that these applications which are outside the 
bounds of a course offering will be increasing steadily. This means that 
although computer use in Indiana schools continues to rise, it may not 
show up as increasing enrollments an computer classes per se. Once again, 
it is evident that quantitati^''t jeasures of computer classes may not 
reflect a clear picture of the xield. 



Trends in Computer Use 

Based on the case studies and interviews, several trends seem to be 
emerging. These are general directions that "state of the art" schools 
seem to be headed in. 



* INTEGRATING COMPUTERS INTO CLASSROOMS OR SUBJECT AREAS 

Schools with model computer curricula are providing support and 
opportunities for teachers to integrate computers into their classes. 
School coordinators work with teachers to incorporate computer use where 
it will benefit students. Educators are viewing computers as tools rather 
than a passing fad or a piece of equipment which students can learri about 
in isolation. Schools are beginning to realize computevs are not an 
"add-on" but a real contribution. It has been noted that teachers "are 
using computers to do things they can't really do very easily without a 
computer" such as printer-based uses like class newspapers. 

♦ PARTICIPATION IN REGIONAL MEETINGS, WORKSHOPS, AND CONFERENCES 

This is an opportunity for teachers to keep up to date, discuss 
problems, issues tind programs, share information and resources and get 
feedback from peers. Teachers in the forefront of computer use in the 
schOw>ls are finding the top a lonely place. Different regions are trying 
to meet their needs in various ways. Coordinators hold meetings, regional 
training centers offer courses, and teachers . ithin buildings share 
experiences. However, they are in need of college or relevant university 
course work. Teachers in Boston, Massachusetts can enroll in three degree 
programs designed specifically for them. In Indiana classes tailored to 
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teachers' needs are seldom offered. Teachers are often self-taught, but 
unable to "test-K)ut" of prerequisite classes. Applicable clas£,es are 
often taught during the day when teachers are unavailable. The result is 
a turning away from traditional institutions toward professional 
organizations for training and new ideas. It was mentioned that some 
school districts in a region are considering the possibility of sharing a 
person to provide inservice training, oversee purchases, and rotate 
software • 



* LAB SET-UP WITH PORTABLES FOR USE IN INDIVIDUAL CLASSROOMS 

All of the schools visited had two or more labs set up. These labs 
were used for computer classes (literacy, programming, etc.) as well as 
for subject area or grade level classes. Labs tend to be used a high 
percentage of time. Schedules are maintained to block out times for 
various classes and to keep in use at an optimal level. In addition, 
portable computer units are available for teachers to use in their own 
rooms. All of the schools visited also had a computer coordinator to 
oversee the program and equipment, support teachers, and schedule computer 
use. This position is crucial to the smooth operation of a computer lab. 



* USE OF NETWORKS LIKE CORVUS OR WICAT IN AREAS WHERE THERE IS 
ENOUGH SIMILARITY IN HARDWARE 

A computer network is a set of computers in one school that are wired 
together so that a single piece of software can be used on all the 
computers at once. This approach enables an entire class to access the 
same software program. If a school is using a series of software like 
MECC (Minnesota Educational Computing Consortium) this is particularly 
useful. Unfortunately, networks can be slow to "boot-up" and are limited 
to material on the network. Many companies also charge three to ten times 
the single copy price for software that is to be used on a network. Thus, 
aoft^are for ne^^works can be almost as expensive as buying single copies. 
Some of the schools interviewed are negotiating with software companies to 
obtain more economical arrangements. 



* CONCERN OVER SOFTWARE QUALITY 

Concern was expressed by several people over the quality of software 
on the market. Principles of instructional design or efforts to use the 
full capability of computers are not always considered. In addition 
software may not address specii^ic needs of a teacher. Companies are also 
slow in responding to the need for "lab packs" or "site licenses" for 
schools. Many schools make extensive use of MECC software because it is 
very inexpensive and covers many subject areas. 



* BUSINESS APPLICATIONS OF COMPUTER TECHNOLOGY ARE SEPARATE ^ROM 
OTHER PROGRAMS 

Business classes tend to have their own labs with computers 
restricted for use by their students. Vocational <areaa have been more 



ERIC 



39 



involved in computer use than other sibject areas as they have a greater 
focus on employee readiness for the job market. Often IBM compatibles are 
used so that current business application software can also be used. 



* EVOLVING PROGRAMS 

All the case-study schools have plans for acquiring more computers 
next year and expanding or revising their computer usage. Many schools 
are struggling with hardware and software problems as well as program 
questions. The middle school is becoming the time when coniputer literacy 
is most often taught. Elementary schools are finding relevant 
applications ±n the early grades. The technology and versatility of 
computers has grown so rapidly, that schools are struggling to keep up. 



Limitations/Common Problems in Computer Usage 



* INVOLVING RELUCTANT TEACHERS 

Everyone involved in the study commented on the problem of how to 
encourage teachers with low interest in computers to use computers with 
their classes- Computer coordinate rs in a school play a critical role in 
this involvement process. They can demonstrate relevant applications, and 
provide the assistance necessary for lagging teachers to attempt to use 
computers. Leaders need to continuously show how computer use can make 
teachers more effective and efficient. 



* EFFECTIVE USE OF COMPUTERS 

As teachers become more comfortable with computer use, they are 
looking for effective ways to integrate computers into their curricula. 
Making teachers aware of available and appropriate software 13 critical to 
their using it, yet is a time-consuming endeavor. 



* ORGANIZING SOFTWARE 

The Dewey Decimal System is not practical for filing software. As a 

result each school has devised its own method of organizing software. For 

schools with extensive computer programs some software may "fall between 

the cracks" because it does not fall into any one particular category. 



* TEACHER SUPPORT 

Teachers who are involved in computer use need: 

- adequate resources which are maintained, 

- a coordinator or teacher with release time to spend on 
organizing the computer program, not an "add-on" 
responsibility, 

- administrative commitment and planning. 
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Coordinators ' Recommendations 

In each of the case study schools, the coordinators spent time with 
Needs Analysis Project staff explaining their programs and reviewing their 
facilities. They have a unique perspective on their whole school. 
Coordinators interact and observe teachers throughout the school and 
across disciplines. This has given them insight into what makes for 
successful teaching using computers. 

The following is a list of recommendarions from coordinators to 
teacher training institutions. The coordinators felt experience in these 
areas would enhance a new teacher's ability to use computers in the 
classroom. 

* A course in instructional development focusing on integrating 
materials like software and activities with their subject area. 
Also experience in planning units of study which use computers 
effectively as tools. 

* Word processing experience on at least two different word 
processors, as well as data base experience. 

* Teaching methods classes with a problem-solving emphasis, training 
in "thinking skills". Less focus on drill and practice or 
"right-answer" orientation. 

* Exposure to different types of software and evaluation of use with 
emphasis on applications. 

* Opportunities to attend at conferences on a regular basis to 
learn-how-to-learn in an informal seV.ing, and get acquainted with 
professional organizations. 

* Models for the use of innovation and creativity ir teaching. 

Coordinators have often been in the position of being the first 
person in their school to fill the coordinator's job. They have defined 
it as they went along. They are close to this evolving process and 
recognize strengths which they've used as coordinators. Computer 
coordinators need: 

* Management skills - with an ability to organize people, programs, 
resources , budgets , and time . 

* Social skills - must like people, be able to support, push, 
encourage, and teach staff as well as children. 

* Appreciation for all subject areas, keeping a "whole-school" focus. 

* Programming and maintenance skills especially at the high school 
level. 
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Summary 



The need for computer teachers in Indiana is an unresolved issue. 
The extensive and continuing training program for Indinana's teachers has 
made a great number of them "computer literate" although there is 
currently ro certification requirement. Although the "endorsement" for 
computer teachers is available! it is not necessary to teach computer 
classes. There is presently an adequate pool of teachers for programming 
classes. However, it is difficult to evaluate the quality of instruction 
in many such classes statewide.. 

While there is diversity across the State with regard to the status 
of coDpputer use, there is also similarity. As schools move toward 
accepting computers as a teaching tool and integrating them into the 
curriculum, there are several considerations. Administrators need to 
recognize that developing a program and supporting teachers in computer 
use is not a job which can be added on to most teaching loads. Computers 
are not tools which can be placed in a room and be effectively used 
without back-up software, maintentance, and teacher support. The new 
positions of computer "coordinators" or "coaches" are evolving as critical 
roles in successful programs. To make a program work, schools need to 
make an investment in supporting hardware and software^ In addition, as 
technology advances and schools become more comfortable with computers, 
school personnel and parents need to plan the development of programs to 
best meet the needs of their students. 



Supplementary Teacher Quality-Availability Survey 

While results from the core instrument (APPENDIX C) indicate the 
extent to which uncertified teachers are teaching in Indiana, they give no 
indication about the quality of instruction in science, mathematics, and 
foreign language. In an attempt to get a feeling for quality of 
instruction, twenty school systems were selected for additional study. 
These districts were chosen using a stratified random sampling technique 
designed to make sure several large districts were studied. This was done 
because, while 80^ of the school systems in the State have fewer than 
4>000 students in grades K thru 12, the large districts in the State are 
big enough to represent a substantial proportion of the school-age 
population. 

In addition to needing information on teacher quality, data were also 
sought on teacher availability and turnover so that projections on teacher 
shortages from 1986-1S90 could be made. It was felt that administrators 
in charge of personnel would usually be able to answer questions about 
both teacher quality and availability so the questions from these areas 
were combined into one survey (APPENDIX G - "Teacher Qy .lity/Availability 
Interview Schedule"). Because quality, availability, and certification 
are all related, it seemed logical that the individuals who had completed 
the core survey (APPENDIX C) would be appropriate contacts for these 
additional questions so they were the people who were asked to respond to 
the telephone survey (APPENDIX G). "his proved to be appropriate as the 
superintendents, high school principals, or personnel directors who had 
filled out the coro instrument were able to provide the quality and 
availability information that was requested. 
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To gather data on the issues of teacher quality and availability, a 
10 minute telephone survey instrument was developed (APPENDIX G). 
Briefly, the "quality" questions on the instrument included queries on: 
(1) teachers* content knowledge of the subject area where they were 
teaching, and (2) teachers' ability to communicate their knowledge. The 
"availability" portion of the instrument (APPENDIX G) included questions 
about whether administrators had experienced or expected to experience 
difficulty in hiring qualified applicants in science, math, and foreign 
language, and questions on turnover of teachers in these subjects. 

While the major purpose of the phone interviews outlined here was to 
gather data on the quality of instruction in science, math, and foreign 
language, it must be pointed out that the data collected were from school 
administrators who were not content experts in these subjects. If it were 
possible, for example, to have experts in mathematics instruction observe 
math ''"•achers' classes, the following conclusions about the effectiveness 
of tlio math teachers in the State of Indiana might have been quite 
different. Observations by content experts probably would have been a 
much more valid measure; of teacher quality. Unfortunately, such an 
investigation was far beyond the resources available for this study, and 
thus the project was forced to rely on administrator comments as a proxy 
for teacher quality. In short, because administrators often have a 
different view of "quality" teaching than content experts, the results 
reported here on teacher quality might be viewed with some skepticism. 



Teacher Quality 

In the first part of the interviews the administrator contacted was 
asked about the quality of his or her teachers with respect to two 
issues. The first issue was teachers' mastery of their subject area, and 
the second was the teacher^' ability to effectively communicate their 
knowledge . 



Content Knowledge 

The interviewees were asked tc place their science, math, and foreign 
language teachers into one of three categories: (1) those who knew the 
subject area very well (probably m^^ ored or had a strong minor in it), 
(2) those who knew the subject area adequately (knowledge weak or somewhat 
out of date), and (3) those who really didn't know the subject area very 
well or sometimes provided incorrect information. Thirty percent of the 
corporations indicated that ^00% of their teachers in each of the three 
subject areas fell into the (best) first category. TABLE 25 summarizes 
the data on this question. Note that numbers in TABLE 25 indicate 
frequency of response by administrators. For example, th^ 8 in the upper 
left of the TABLE 25 indicates that 8 of the 20 administrators {A0%) 
surveyed felt that 100JK of their high school science teachers possessed 
excellent content knowledge in science, 11 of the 20 (555?) felt that ^00% 
of their math teachers possessed excellent content knowledge in math, and 
13 of the 20 (65J?) felt that 100% of their foreign language teachers had 
excellent content knowledge in foreign language. In general, the high 
frequencies in the upper left portions of TABLE 25 and the low frequencies 
in "poor'' sections of TABLE 25 reflect that while administrators were rot 
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TABLE 25 



KNOWLEDGE IN SUBJECT AREAS OF SCIENCE, MATH, 
AND FOREIGN LANGUAGE TEACHERS 



Frequency of Administrator Ratings^ 



Percent 
of 

Teachers 
in 

Category 


Strong Content 
Know" edge 


Adequate Content 
Knowledge 


Poor Content 
Knowledge 


Science 


Math 


Foreign 
Language 


Science 


Math 


Foreign 
Language 


Science 


Math 


Foreign 
Language 


100 


8 


11 


13 






2 








80 - 99 


7 


5 


2 














60 - 79 


3 


1 


2 


1 












40 - 59 




3 


1 


2 


3 


1 








20 - 39 


2 






4 




2 


1 






0 ■• 19 








5 


5 


2 




2 


1 



based on a stratified random sample of 20 Indiana School Corporations 
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completely satisfied with the content knowledge of their science, math, 
and foreign language teachers, most were at least generally pleased with 
their teachers in these subjects. 

When administrators were asked to make suggestions about ways in 
which their teachers could increase their subject area knowledge, three 
general categories of responses emerged* The first method commonly cited 
for improving subject area expertise was inservice programs. Some 
administrators suggested these programs as an effective way to enhance 
teachers' knowledge of the subject matter. Others felt that this strategy 
can be good if it is planned as an on-going program but that it is usually 
ineffective if done once as a workshop, and then not followed up in the 
near future. A few of the respondents indicated that their teachers react 
negatively to such programs because participation is usually required. 
One respondent suggested motivating teachers by making inservice programs 
financially rewarding. 

A second suggestion for improving teachers' knowledge of subject 
areas was to encourage the teachers to take course work at a college or 
university. Many teachers do this only until they acquire a master's 
degree. Some respondents felt that teachers should return to colleges or 
universities more often for continual updating of their knowledge. One 
administrator suggested that the emphasis in the university training of 
professionals is geared too much toward content. He would like to see 
more work on issues such as development of hiiman relations. 

Participation in professional organizations and attendance at 
national meetings were suggested as a third important method of 
professional development for teachers. Such activities allow teachers to 
keep active and updated with the developments in their fields. One 
respondent mentioned that teachers need to read p'^ofessional journals and 
publications as a means of updating knowledge. In addition to the above 
comments, some respondents suggested visiting other teachers or schools 
for observation, development of independent research or field work, and 
improvement of teachers' undergraduate college preparation as ways of 
increasing teachers' content knowledge. 

Communication Skills 

The interviewees were asked to rate tne communication skills of their 
science, math, and foreign language teachers by placing them into one of 
three categories: (1) those who teach effectively and who motivate high 
achievement on the part of most students, (2) those who teach adequately 
and acceptably, and (3) those who do not communicate well. As shown in 
TABLE 26, eight of the 20 administrators (40%) felt 80% to 1005J of their 
high school science teachers vere excellent communicators. In comparison, 
13 of 20 of the administrators (65%) felt 60% to 100% of their foreign 
la. guage teachers were excellent communicators. Only 6 of 20 of the 
administrators (30%) placed 60% or more of their math teachers in the 
category of excellent communicators. Only a few administrators noted any 
of their teachers in science, math, or foreign language as poor 
communicators (TABLE 26). Thus, in terms of both content knowledge and 
ability to communicate knowledge, most administrators were fairly positive 
about their teachers. There were, however, some instances where teachers 
were rated as inadequate on these measures. 
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TABLE ?6 



COMMUNICATION SKILLS OF ^CIENCE, MATH, 
AND FOREIGN LANGUAGE TEACHERS 



Percent 
of 

Teach*.rs 
in 

Category 



100 
80 - 99 
60 - 79 
^0 - 59 
20 - 39 
0-19 



Frequeicy of Administrator Ratings'" 



Strong Communication 
Skills 



Science 



Math 



10 
3 



Foreign 
Language 



Adequate Communication 
Skills 



Science 



Math 



Foreign 
Language 



based on a stratified random sample of 20 Indiana School corporations 



Poor Communication 
Skills 



Science 



Math 



Foreign 
Language 



8i 



FRir 



4> 
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The respondents were then asked for suggestions of ways to improve 
their teachers' communication skills. Although inservice programs were 
mentioned once again, the admini-'trators had mixed feelings about their 
effectiveness. As before, some suggested that the teachers be financially 
rewarded for their participation in int-^rvice programs and others 
mentioned teachers' resistance to the mandatory nature of many such 
programs. Respondents again stressed that inservice programs must be 
ongoing in order to be effective. Various methods of evaluation of 
teacher effectiveness were also suggested as possible methods of improving 
teachers' communications skills. These included peer evaluation, 
administrative evaluation, and regular self evaluation and monitoring. 
The iuost common suggestion posed by the respondents was to . xpose the 
teachers to effective teaching by model teachers. Administrators 
suggested that the teachers visit other programs, interact with other 
professionals, cjserve master teachers, ond participate in teacher 
exchanges. One of t^ 3 suggestions to encourage this kind of interaction 
among professionals was through university laboratory schools. 

Another suggestion mad^ by a number of cchool system administrators 
was to encourage teachers ij enroll in univei-sity courses. Some 
respondents believed that this would keep the teachers updated in terms of 
new teaching methods and skills, although a few respondents were adamantly 
opposed to this as a form of updating teaching methodology and skills. A 
further important suggestion was to improve the college preparation of the 
future teachers in the State. To improve the pireservice program the 
following suggrs\^ons were made: (1) require longer periods of student 
teaching, (2) teach communication skills, (3) create an awareness of 
different learning styles that can be -resent in a classroom, (4) increase 
study of child development, and (5) increase emphasis on psychology and 
group dynamics. 



Replacement of Teachers 

As an final measure of administrators' judgment of teacher quality, a 
hypothetical question was posed to the interviewees (APPENDIX G)^ The 
question involved the number of science, mathematics, and foreign language 
teachers the administrator would replace if he or she could replace any of 
his or her current faculty with well qualifie^d teachers. When offered 
this hypothetical possibility, most administrators indicated considerable 
satisfaction with their foreign language teachers, less satisfaction with 
their science teachers, and least satisfaction with teachers of 
mathematics (TABLE 27). Although b5J8 said that they would replace fewer 
than 20% of their foreign language teachers, only 65J8 felt this positively 
about science teachers, and or:!:* 55% about mathematics teachers. 

The extent of dissatisfaction is further ref loc^ in the fact that 
administrators in '} of the 20 school systems surveyed would replace 
between 20% and 40% of their math teachers, and 5 would replace betwecii 
A0% and 60% of their science teachers (TABLE 27). Only 2 adminis era tors 
felt negatively enough to want to replace more than 60% of their te-ichers 
in any of the three subjects surveyed (both of these would choose to 
replace this large percentage of their mathematics teachers only). 
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TABLE 27 



PERCENTAGES OF TEACHERS IN SCIENCE, 
MATH, AND FOREIGN LANGUAGE T1L\T 
ADMINISTRATORS WOULD "REPLACE" 


Percent 
of 


Frequency of 


Administrator Responses^ 


Teachers 
in 

Category 


Science 


Math 


Foreign 
Language 


None 


5 


6 


10 


1-20 


6 


5 


7 


21 - 40 


4 




2 


41 - 60 


5 


2 


1 


61 - 80 




2 




Over 80 









based on a stratified random sample of 20 Indiana School 
corporations 
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When asked to explain why they would consider replacing present 
teachers f administrators responded by describing characteristics of their 
poorer teachers. These included ineffective communication and teaching 
skills, a lack of effort to rem: in current and updated, and a lack of 
desire to improve (teachers have bad attitudes, are not enthusiastic, 
etc.). 



Availability of Teachers 

The next question on the interview schedule (APPENDIX G) involved 
recent availability of qualified applicants for teaching positions in 
math, science, and foreign languages. A majority of the administrators 
asked (13 of 20) responded that there is a general shortage. Although not 
all respondents clearly delineated their responses by subject area, the 
shortage appears to be perceived differently in the Lhree subject areas. 
Only a few administrators have had difficulty hiring foreigri language 
teachers. More indicated a problem in science, and many indicated 
difficulties in mathematics. 

In spite of perceived shortages in qualified applicants, a majority 
of the school systems surveyed (12 of 20) have not resorted to hiring 
unqualified teachers. Some have simply had no recent vacancies to fill. 
Others have had good success in attracting qualified applicants for their 
openings. A few have simply refused to hire unqualified teachers, 
preferring instead to cover classes oy increasing class size. On the 
other hand, eight of the 20 respondents did admit to having hired 
unqualified individuals to staff classes because qualified teachers were 
net available. Most of the administrators who resorted to this practice 
appear to do it rather frequently, although only to fill last-minute 
(end-of-sununer or mid -term) vacancies. Sometimes substitute teachers are 
hired for long-term positions. A school district may seek rejected 
teachers from nearby districts. One administrator justified use of these 
less-than-optimal teachers by pointing out that such situations are 
usually temporary — unqualified teachers don't usually last-. 

The next question asked of administrators was whetL finding 
qualified applicants is more difficult for high school or middle school. 
Administrators were almost equally divided on this question as 7 noted 
high school, 9 indicated middle school, and 4 were undecided. Those who 
thought high school was more difficult to staff pointed out that more 
highly qualified individuals are required because the content is more 
advanced, and that discipline may be more of a problem at this level. 
However, those who perceived middle school as more difficult noted not 
only that there are far fewer teachers holding middle school 
certification, but also that most highly qualified college graduates 
(especially in technical areas such as math and science) may prefer high 
school teaching because they can use their expertise in advanced classes. 

As an additionel cheok on the issue of whether teacher supply was 
more of a problem at the middlb school or h. gh school level, data on 
limited (temporary) licenses issued by the Indiana Department of Education 
were examined (Indiana Department of Education, 1986). These data 
indicated that approximately equal numbers of limited licenses were isaueJ^ 
in grades 6 through 9 as in grades 9 through 12 in the areas of science i 
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mathematics, and foreign language • While there is reason to question the 
completeness of these data, they do tend to validate the above conclusion 
that teacher supply is about the same at the middle school and h' gh school 
levels* 



Projections about Teacher Shortages 

To aid in zhe formation of projections of teacher shortages over the 
next five years, respondents were asked to give their expectations about 
shortages from 1986-1990. The administrators interviewed were essentially 
unanimous in their prediction of some shortages of qualified teachers in 
the near future, although many qualified their answers by predicting 
shortages in certain areas but not in others. For example, three 
respondents expected a lack of math and science teachers, but predicted no 
shortage of foreign language teachers. On the other hand, two respondents 
predicted the need will be greater 5n foreign languages than in either 
math or science. 

When administrators were asked wrhy they 3xpected shortage, answers 
were predictable but varied. Quite a few individuals observed that they 
had already experienced shortages in some areas; one district needs a 
physics teacher and 4 chemistry teachers now. Others pointed to their 
small file of potential applicants and indicated that they are already 
engaged in active recruitment. One administrator expected a shortage 
because a'new early retirement policy will create an unprecedented number 
of vacancies on his staff. On the other hand, one respondent know of 
sevf^ral unemployed foreign language teachers in his area, and thus 
excluded that he would face no shortage of foreign language teachers. 

Although most administrators seemed to base their answers on personal 
experience* in their own districts, some responded more on the basis of 
common wisdom and/or rumors in the profession. These individuals 
mentioned having read about shortages, having heard that fewer stu'^ents 
are majoring in education in colleges and universities, and having read 
that talented potential mathematics and science teachers are being wooed 
by higher salaries to business ^*nd industry. 

When asked whether the new requirement of two years of mathematics 
and science would create any staffing problems, administrators' answers 
were mixed (11 said yes, 8 said no, 1 said maybe). Many .^.ndicated that 
most of their students were already taking two years of each of these 
subjects. A number of school systems will simply reshuffle and cover any 
new classes with present staff. Some plan to do this by increasing class 
sizes, by lengthening the school day, and/or by giving current teachers 
more class preparations. Quite a number of respondents spontaneously 
interjected their support of the new two-yeai requirement, in spite of any 
staffing difficulties it may cause. 



Turnover of Teachers 

As a final question, interviewees were asked about any problems they 
were hA\'ing holding on to good teachers. Sixty p<>rcent of the respondents 
(12 out of 20) indicated that they were not having any difficulties 
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keeping certified, competent teachers in math, science, or foreign 
languages. Although they had no big problems with keeping staff, these 
school systems dia mention other problems such as an anticipated increase 
in turnovers because of early retirement plans • 

Those respondents who do have trouble keeping competent teachers 
primarily blamed low compensation for their difficulties. Some of their 
good teachers had taken better paying positions in other school 
districts. Other highly competent teachers (particularly in math and 
science) were going into industry for better pay and fringe benefits. 
Family circumstances were mentioned as an additional reason for frequent 
turnovers. Some teachers were leaving in order to follow their spouses to 
jobs in other communities. Finally, turnover of teachers because of 
maternity leaves was also a common problem. 



* ♦ # ^ ♦ 



NEEDS IDENTIFICATION IN OTHER AREAS OF CONCERN 



In addition to data on teacher quality in public schools, federal 
guidelines with respect to stai.es* needs assessment called for information 
from non-public schools, teacher preparation programs, and institutions of 
higher education. Data were also to be collected on science, math, and 
foreign language in middle schools/junior high schools and elementary 
schools. At the outset of this project the middle school/junior high 
school and the elementary school were not targeted as priority areas, and 
thus, were not included in the core instrument discussed earlier in the 
Report. It was not until three months after the commencement of this 
project that a national priority shift instituted by federal decision 
makers occurred 1-^ 'he direction of middle schools/ junior high schools and 
elementary schoc Another area of emphasis in the federal guidelines 
which was not covt;i.-ed in the core survey was the availability of adequate 
instructional materials and equipment in schools. 



Non-Public High Schools 

The survey on teacher certification distributed to Indiana Public 
Schools (APPENDIX C) was modified to make the questions more appropriate 
for the private Sv^hools in Indiana (APPENDIX H - "Survey of No ^-Public 
School Teachers of Science, Mathematics, and Foreign LanK'^'^ees" ). The 
difference between the public and non-public questionnaire occurred in 
section I, In addition to asking for the number of uncertified teachers, 
the non-public questionnaire asked for the number teaching without 
certification who had met the certification requirements. This addition 
was made in an attemp! to remove the confounding variable of uncertified 
persons teaching in the non-public schools who had actually met 
certification requirements but because certification was not required in 
the school where they worked, had not followed through with the formal 
certification procedures. 

Procedures for mailing the private school core instrument 
(APPENDIX H) were ihe sane as those for public schools. However, because 
many non-public high schools in Indiana are very small, the survey was 
only sent to those with enrollments of 1O0 or more students in grades 
9-12. The 36 schools in this category represent 8556 of the students 
enrolled in the State's non-public schools, and thus omitting the smaller 
non-public schools from the sample does not substantially diminish 
validity of the non-public school results. Of the 36 schools with 
enrollments over 100, twenty -seven usable surveys were returned 
establishing a return rate of While this rate is somewhat lower than 

the 95% return rate for the public schools, it is still high (and 
respectable) enough to allow the results to be generalizable to the 
population of non -public high schools in Indiana. 

In reporting results for non-public schools, common mention is made 
of the number of "uiicertif iable" teachers in those schools. This term has 
been used to distinguish, as noted above, between teachers who had the 
qualifications to bo certified but did not complete the forms or pay the 
license fees from those teachers who had not completed teacher 
certification programs. The number of uncertif lable teachers can be 
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easily calculated by subtracting the number of those who qualify for 
certification but have not been certified from the number of uncertified 
teachers* 



In biology, three of 53 teachers {6%) were uncertifiable (TABLE L8) 
although almost half of the newly hired biology teachers (2,60 of 5.75 
full time equivalents) did not have biology certification (TAbLE 29). 
Four of 37 chemistry teachers (11%) were uncertifiable (TABLE 30), the 
highest uncertifiable rate of any of the sciences for non-public schools. 
Approximately one third of the new hires in chemistry (1.34 of 3.84) were 
not certified (TABLE 31). In earth science, there were only 13 teachers 
reported for the entire State. One of these individuals was uncertified 
although he or she only taught 1 of the 27 sections of the course 
(TABLE 32). All new earth science teachers hired by non-public schools 
were certified (TABLE 33), and thus certification of earth science 
teachers in non-public schools does not appear to be a major problem. As 
was the case with science, general science uas not commonly taught in 
non-public schools with only 20 teachers and 32 sections reported 
(TABLE 34). As only one of those 32 sections was taught by an uncertified 
individual (TABLE 34) and as all new general science teachers were 
certified (TABLE 35) » certification does not appear to be any more of a 
problem in general science than it is in earth science. In physics, two 
of 29 of the teachers (7%) were uncertifiable (TABLE 36) and approximately 
one third of the new hires (1.48 of 4.73) were not certified (TABLE 37). 
It should also be noted that the rate of retirement during the next 5 
years was higher for physics teachers (4 out of 29 or 14%) than for any of 
the other sciences (TABLE 37). 



Ma thematics 

In mathematics, there wae a higher incidence of uncertif lability than 
in any of the sciences as 19 of 142 teachers (13%) were not certifiable 
(TABLE 38). It might be noted that while rates of uncertlf lability among 
non-public school science teachers were not that mucli different that rates 
of non-certification among public school science teachers, the rates among 
corresponding populations of mathematics teachers varied substantially. 
For the public schools, only 1% of mathematics teaci ers were uncertified 
(TABLE 11), yet 13% of the non-public school mathematics teachers were 
uncertifiable (TABLE 38) Tne rate of non-certification of new hlr'-s in 
mathematics (3.28 of 21.82 or 15%) was lower (TABLE 39) than the rate of 
non-certification of the sciences taKen as a group where 5.42 of 19.42 
newly hired teachers (28%) were uncertified in the science they were 
teaching (TABLES 29, 31, 33, 35, & 37). 



Foreign Languages 

In French, three of 38 teachers (8%) were uncertifiable and 1.00 of 
3.16 (32%) of the newly hired teachers were not certified (TABLES 40 & 
41). In German, the highest percentage on u-^certif lable teachers in 
foreign language occurred as 3 of 19 individuals (16%) were not 
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TABLE 28 



BIOLOGY TEACHER CERTIFICATION IN NUu PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K-12) 



Tea * ars 



Total 
Number 



Number Without Certification 



Total 



Certifiable^ 



Not 

Certifiable^ 



Class Sections 



Total 
Number 



Nu" ber Taught by Teachers 
Without Certification 



Total 



Taught by 
Certifiable 
Teachers^ 



Taught by 
Teache'^s 
Who Were Not 
Certifiable 



Number of 
Teachers 
Expected 
to Retire 
1986-1990^ 



500-3,999 
(n-14) 

1-499 
(n=13) 



Total: 



1-3.999 
(n-27) 



16 



53 



127 18 



47 



l'/4 21 



12 



15 



survey sent to all non-public high schools with enrollments of 100 or more; 75% of these schools returned 
survey; 1985-86 school year 

b 

grades 9-12 
'grades 7-12 



meet certification requirements but did rot apply for certification 
"do not meet certification requirements 
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TABLE 29 



NEW BIOLOGY TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K-12) 


Total Number 
of New Teachers 
Hired to Teach this 
Subject 


Number Hired 
to Teach this 
Subject without 
Certification in 
this Subject 


New Teacher Background 


Number 
Directly from a 
Teaching Trai,iing 
Program 


Number from 
a Teaching Position 
outside Indiana 


Number with Prior 
Teaching Experience who 
did not Teach Last Year 
within or outside of Indiana 


500-3,999 
(n=14) 


3,00 


2,60 


2,40 


0 


0,60 


1-499 
(n=13) 


2,75 


0 


0 


0 


0 


Total: 
1-3,999 
(n-27) 


5,75 


2.60 


2,40 


0 


0,60 



Survey sent to all non-public high schools with enrollments of 100 or more; 75% of these schools returned oa:\ey; 
1984-83 data; grades 9-12 

"Number" refers to F,T,E, (full time equivalent) 
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TABLE 30 



CHEMISTRY TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS 



School System 
Size 
(Number of 
Students K-12) 



Teachers 



Total 
Number 



Number Without Certification 



Total 



Certifiable 



Not 

Certifiable* 



Class Sections 



Total 
Number 



Number Taught by Teachers 
Without Certification 



Total 



Taught by 
Certifiable 
Teachers^ 



Taught by 
Teachers 
Who Were Not 
Cer t j f iable^ 



Number of 
Teachers 
Fxpected 
to Retire 
1986-1990^ 



500-3,999 
(n=14) 

1-499 
(n-13) 



Total: 



1-3,999 
(n=27) 



26 



11 



37 



79 13 



24 



103 17 



12 



13 



survey sent to all non-public high schools with enrollments of 100 or more; 75% of these schools returned 
survey: 1985^86 school year 

b 

grades 9-12 
Vades 7-12 



meet certification requirements but did not apply for certification 
"do not meef certification requirements 



U1 



ERIC 



91 



9n 



TABLE 31 



NEW CHEMISTRY TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K-12) 


Total Number 
of New Teachers 
Hired to Teach this 
Subject 


Number Hired 
to Teach this 
Subject without 
Certification in 
tnis oUD J e c c 


New Teacher Background 


Number 
Directly froni a 
Teaching Training 
Program 


Number from 
a Teaching Position 
outside Indiana 


Number vith Prior 
Teaching Experience who 
clid not Teach Last Year 
within or outside of Indiana 


500-3,999 
(n=lA) 


2.34 


1.34 


0.20 


0 


1.00 


1-499 
(n«13) 


1.50 


0 


0 


0 


0.17 


Total: 
1-3,999 
(n-27) 


3.84 


1.34 


0.20 


0 


1.17 



^Survey sent to all non-public high schools with enrollments of 100 or more; 75% of these schools returned survey; 
1984-85 data; grades 9-12 



"Number" refers to F.T.E. (full time equivalent) 
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TABLE 32 



EARTH SCIENCE TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS^ 







Teachers^ 


b 

Class Sections 




School System 
Size 
(Nvmber of 


Total 

Kit i«v\r^ A ^ 

iNumDe JL 


Numbe 


r Without Certification 


Total 
Number 


Number Taught by Teachers 
Witiiuut Certification 


Number of 

X cdv, 11 c L o 

Expected 
to Retire 


Students K^12) 


Total 


Certifiable^ 


Not 

Certifiable 


Total 


Taught by 
Certifiable 
Teachers^ 


Taught by 
Teachers 
Who Were Not 
Certifiable 


500-3,999 
(n=14) 


8 


1 


0 


1 


18 


1 


0 


1 


0 


1-499 
(n=13) 


5 


0 


0 


0 


9 


0 


0 


0 


0 


Total: 

1-3,999 
(n=27) 


13 


1 


0 


1 


27 


1 


0 


1 


0 



survey sent to all non^public high schools with enrollments of 100 or more; 75% of these schools returned 
survey; 1985-86 school year 



grades 9-12 
^grades 7-12 

^meet certification requirements but did not apply for certification 
do not meet certification requirements 



TABLE 33 



EARTH SCIENCE TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K-12) 


Total Number 
of New Teachers 
Hired to Teach this 
Subject 


Number Hired 
to Teach this 
Subject without 
Certification in 
this Subject 


New Teacher Background 


Number 
Directly from a 
Teaching Training 
Program 


Number from 
a Teaching Position 
outside Indiana 


Number^ with Prior 
Teaching Experience who 
did not Teach Last Year 
within or outside of Indiana 


500-3,999 
(n=14) 


1.40 


0 


0.40 


0 


0 


1-499 
(n-13) 


1.50 


0 


0 


0 


0 


Total: 
1-3,999 
(n-27) 


2.90 


0 


0.40 


0 


0 



Survey sent to all non-public high schools with enrollments of 100 or more; 75% of these schcols returned survey; 
1984-85 data; grades 9-12 

"Number" refers to F.T.E. (full time equivalent) 
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TABLE 34 



GENERAL SCIENCE TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K^12) 




Teachers 


b 

Class Sections 


Number of 
Teachers 
Expected 
to Retire 
1986-1990 


Total 
Number 


Numbe 


r Without Cert 


if ication 


Total 
Number 


Number Taught by Tearhers 
Without Certification 


Total 


Certifiable^ 


Not 

Certifiable^ 


Total 


Taught by 
Certifiable 
Teachers^ 


Taught by 
Teachers 
Who Were Not 
Certifiable 


500-3,999 
(n=U) 

1-499 
(n=13) 

Total: 

1-3,999 
(n=27) 


10 1 0 1 
10 0 0 0 

20 1 0 1 


17 1 0 1 
15 0 0 0 

32 1 0 1 


0 
1 

1 



a 

survey sent to all non-public high schools with enrollments of 100 or more; 75% of these schools returned 
survey; 1985-86 school year 



grades 9-12 
^grades 7-12 

^meet certification requirements but did not apply for certification 

e ^ 
dc not meet certification requirements 
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TABLE 35 



GENERAL SCIENCE TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K- 12) 


Total Number 
of New Teachers 
Hired to Teach this 
Subject 


l/umber Hired 
to Teach this 
Subject without 
Certification in 
this Subject 


New Teacher Background 


Number^ 
Directly from a 
Teaching Training 
Program 


Number^ from 
a Teaching Position 
outside Indiana 


Number with Prior 
Teaching Experience who 
did not Teach Last Year 
within or outside of Indiana 


500-3,999 
(n«14) 


1.20 


0 


0 


0 


0 


1-499 
(n»13) 


1.00 


0 


0 


0 


0 


Total: 
1-3,999 
(n-27) 


2.20 


0 


0 


0 


0 



Survey sent to aV non-public high schools with enrollments of 100 or more; 75% of these schools returned survey; 
1984-85 data; grades 9-12 



"Number" refers to F.T.E. (full time equivalent) 
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TABLE 36 



PHYSICS TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K-12) 



Tearhers 



500-3,999 
(n=14) 

1-499 
fn=13) 



Total I 



1-3,999 
(n=27) 



Total 
Number 



Number V/if.hout Certification 



Total 



Certifiable" 



No*: 

Certifiable* 



18 



Class Sections 



Total 
Number 



Number Taught by Teachers 
Without Certification 



Total 



Taught by 
Certifiable 
Teachers^ 



Taught by 
Teachers 
Who Were Not 
Certifiable^ 



36 



15 



51 iO 



Number of 
Teachers 
Expected 
to Retire 
1986-1990^ 



survey sent to all non-public high schools with enrollments of 100 or more; 75% of these schools returned 
survey; 1985-86 school yea* 

b 

grades 9-12 
"grades 7-±2 

^meet certification requirements but did not apply for certification 



'do not meet certification requirements 



106 



107 



TABLE 37 



PHYSICS TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K-12) 


Total Number 
of New Teachers 
Hired to Teach this 
Subject 


Number Hired 
to Teach this 
Subject without 
Certification in 
this Subject 


New Teacher Background 


Number 
Directly from a 
Teaching Training 
Program 


Number from 
a Teaching Position 
outside Indiana 


Number with Prior 
Teaching Experience who 
<3id not Teach Last Year 
within or outside of Indiana 


500-3,999 
(n=14) 


3.48 


0.48 


2.00 


0 


1.20 


1-499 
(n-13) 


1.25 


1.00 


0 


0 


0.17 


Total: 
1-3,999 
(n-27) 


4.73 


1.48 


2.00 


0 


1.37 



Survey sent to all non-public high schools with enrollments of 100 or more; 75% cf these schools returned survey; 
1984-85 data; grades 9-12 



"Number" refers to F.T.E. (full time equivalent) 
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TABLE 38 



MATHEMATICS TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS^ 







^ u b 
Teachers 


b 

Class Sections 




School System 
Size 
(Number of 


Total 


Numbe 


r Without Certification 


Total 
Number 


Number Taught by TeacheiTS 
Without Certification 


Number of 

Tp a r*hp T*^ 

Expected 


Students K-12) 


Total 


Certifiable^ 


Noc 

Certifiable^ 


Total 


Taught by 
Certifiable 
Teachers^ 


Taught by 
Teachers 
Who Were Not 
Certifiable^ 


to Retire 
1986-1990 


500-3,999 
(n=14) 


101 


16 


2 


14 


413 


78 


8 


70 


4 


1-499 
(n=l3) 


41 


9 


4 


5 


135 


21 


11 


10 


2 


^ 'tal: 

1-3,999 
(n=27) 


142 


25 


6 


19 


348 


^9 


19 


80 


6 



survey sent to all non-public high schools with enrollments of 100 or more; 75% of these schools returned 
survey; 1985-86 school year 



grades 9-12 
^grades 7-12 

^meet certification requirements but did not apply for certification 
do not meet certification requirements 
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TABLE 39 



MATHEMATICS TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K-12) 


Total Number 
of New Teachers 
Hired to Teach this 
Subject 


, b 1 
Number Hired 

to Teach this 

Subject without 

Certification in 

this Subject 


New Teacher Background 


Number^ 
Directly from a 
Teaching Training 
Program 


Number^ from 
a Teaching Position 
outside Indiana 


Number^ with Prior 
i.^a^i4xiig JL JL cii wnu 
did not Teach Last Year 
within or outside of Indiana 


500-3,999 
(n=14) 


14.68 


3.28 


2.00 


2.00 


1.80 


1-499 
(n=13) 


7.14 


0 


4.00 


0.14 


2.14 


Total: 
1-3,999 
(n-27) 


21.82 


3.28 


6.00 


2.14 


3.94 



Survey sent to all non-public high schools with enrollments of 100 or more; 75% of these schools returned survey; 
1984-85 data; grades 9-12 



"Number" refers to F.T.E. (full time equivalent) 
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TABLE 40 

FRENCH TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K-12) 



500-3,999 
(n=14) 

1-499 
(n=l3) 



Total: 



1-3,999 
(n=27) 



Teachers 



Total 
Number 



Number Without Certification 



Total 



Certifiable 



Not 

Certifiable^ 



24 



14 



38 



Class Sections 



Total 
Number 



Number Taught by Teachers 
Without Certification 



Total 



Taught by 
Certifiable 
Teachers^ 



Taught by 
Teachers 
Who Were Not 
Certifiable^ 



84 11 



36 12 



120 23 



11 



10 



10 



13 



Number of 
Teachers 
Expected 
to Retire 
1986-1990^ 



survey sent to all non-public high schools with enrollments of 100 ( : more; 75% of these schools returned 
survey; 1985-86 school year 

^grades 9-12 

'grades 7-12 
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meet certification requirements but did not apply for certification 
"do not meet certification requirements 
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TABLE Al 



FRENCH TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K-12) 


Total Number 
of New Teachers 
Hired to Teach this 
Subject 


Number Hired 
to Teach this 
Subject without 
Certification in 
this Subject 


New Teacher Background 


Number 
Directly from a 
Teaching Training 
Program 


Number*^ from 
a Teaching Position 
outside Indiana 


Number vith Prior 
Teaching Experience who 
did not Teach Last Year 
within or outside of Indiana 


500-3,999 
(n=14) 


0.60 


0 


0.60 


0 


0 


1-499 
(n-13) 


2.56 


1.00 


0 


1.56 


0.56 


Total: 
1-3,999 
(n»27) 


3.16 


1.00 


0.60 


1.56 


0.56 



Survey sent to all non-public high schools with enrollments of 100 or more; 75% of these schools returned survey; 
1984-35 data; grades 9-12 



"I^umber'* refers to F.T.E. (full time equivalent) 



c^ 
c^ 



11 
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certifiable (TABLE 42). One of 2.84 new hires in German (55%) were not 
certified (TABLE 43). Tn Latin, two of 13 teachers (15%) were not 
certifiable and 1.25 of 3.05 new hires (41%) were not certified (TABLES 44 
& 45). In Spanish, six of 48 teachers (13%) were not certifiable and 2.40 
of 6.88 newly hired teachers (35%) were not certified (TABLES 46 & 47). 
Suprisingly, there were no reports of any other languages being taught in 
non -public schools in Indiana (TABLES 48 & 49). 

In comparing certif lability of foreign language teachers in poblic 
and non-public schools, the results were similar to those of mathematics. 
With the exception of "other" languages ^h^re there were very few teachers 
in the public schools, the rates of non-certification in the public 
schools ranged from a low of 1% in French (TABLE 13) to a high of 4% in 
Latin (TABLE 17). In the non-public schools, non-certif iabili ty rates 
varied from a low of 8% in French (TABLE 38) to a high of 16% in German 
(TABLE 42). 



Public Middle Schools/ Junior High Schools 

Each school system in the State of Indiana was asked to respond to a 
needs assessment questionnaire (APPENDIX I - "Elementary School and Middle 
School/ Junior High School Science i Mathematics, Computer and Foreign 
Language Education Identified Needs Rating Scale"). The survey, locally 
developed and validated! asked the superintendent of each school system 
to indicate the degree of need for assistance for improving mathematics, 
science! foreign languages, and computer learning. Each superintendent's 
judgments were to be based upon the needs of children and teachers. Each 
respondent was asked to indicate the degree of need based on a likert 
scale for fourteen previously identified needs of school systems in 
Indiana. The Likert scale ranged from a five (indicating the greatest 
degree of need) to a one (indicating the least degree of need). Remaining 
numbers indicated intermediate degrees of need in descending order of 
importance. In order to reflect the needs in each of these areasi 
respondents were asked to indicate ^he degree of need for each of t\ e 
fourteen identified needs for grades K-6 and thirteen identified needs for 
grades 7-8. In an effort to insure the highest return rate possible, 
superintendents were asked to complete the surveys (APPENDIX I) and return 
them with the application for Title II funds under P.L. 98-377. 
Respondents were informed that the rating scale had to be completed in 
order to receive P.L. 98-377 funds. 

While not every respondent answered every question, an average of 252 
school systems responded to questions on the degree of need for assistance 
in improving the areas of mathematics, science i foreign languages, and 
computer learning in grade level 7-8. At these grade levels, 
superintendents expressed a greater need for assistance in the areas of 
mathematics, science, and computer learning, than in the area of foreign 
language (TABLE 50). Overall, the greatest degree of need was for 
instructional materials and equipment to be used in mathematics and 
science education (item #10). The second highest degree of need was in 
the area of assisting the gifted and talented students (item #8). In 
contrast, the degree of need to assist women, minorities! handicapped, and 
other underrepresented groups (item #9) ranked tenth out of the 13 
identified needs. Inservice workshops were perceived as being needed 
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TABLE 42 



GERl^AN TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS 



School System 
Size 
(Number 
Students K-12) 



500-3,999 
(n=14) 

1-^^99 
(n=13) 

Total: 

1-3,999 
(n=27) 



Teachers 



Total 
Number 



Number Without Certification 



Class Sections 



Total 



Certifiable 



Not 

Certifiable* 



15 



19 



Total 
Number 



Number Taught by Teachers 
Without Certification 



Total 



Taught by 
Certifiable 
Teachers 



Taught by 
Teachers 
Who Were Not 
Certifiable 



46 



10 



56 



10 



Number of 
Teachers 
Expected 
to Retire 
1986-1990^ 



survey sent to all non-public high schools with enrollments of 100 or more; 75/^ of rhese schools returned 
survey; 1985-86 school year 

b 

grades 9-12 
'grades 7-12 



meet certification requirements but did not apply for certification 
'do not meel. certification requirements 



0^ 
00 
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TABLE 43 



GERMAN TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K-12) 


Total Number 


Number Hired 
to Teach this 
Subject without 
Certification in 
this Subject 


New Teacher Background 


of New Teachers 
Hired to Teach this 
Subject 


Number 
Directly from a 
Teaching Training 
Program 


Number from 
a Teaching Position 
outside Indiana 


Number with Prior 
Teaching Experience who 
did not Teach Last Year 
withir or 6v tside of Indiana 


500-3,999 
(n=14) 


1.84 


0 


0.84 


0 


1.00 


1-499 
(n=i3) 


1.00 


1.00 


1.00 


0 


0 


Total: 
1-3,999 
(n-27) 


2.84 

1 


1.00 

1 


1.84 


0 


1.00 



Survey sent to all non-public high schools with enrollments of 100 or more; 75% of these schools returned survey; 
1984-85 data; grades 9-12 

'"Number" refers to F.T.E. (full time equivalent) 



o 121 

ERIC 



122 



TABLE 44 



LATIN TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS^ 







Teachers 


b 

Class Sections 




School System 
(Number of 


To^al 
Number 




r Without Certification 


Total 
Number 


Number Taught by Teachers 
Without Certification 


Number of 

Teachers 

Expected 


Students K-12) 


Total 


Certifiable'^ 


Not 
Certifiable 


Total 


Taught by 
Certifiable 
Teachers^ 


Taught by 
Te£.chers 
Who Were Not 
Certifiable^ 


to Retire 
1986-1990 


500-3,9^9 
(n=14) 


9 


1 


0 


1 


32 


3 


0 


3 


1 


1-499 
(n=13) 


4 


2 


1 


1 


8 


3 


1 


2 


2 


Total: 

1-3,999 
(n=27) 


13 


3 


1 


2 


40 


6 


1 


5 


3 



survey sent to all non-public high schools with enrollments of 100 or more; 75% of these schools returned 
survey; 1985-86 school year 



grades 9-12 
^grades 7-12 

^meet certification requirements but did not apply for certification 
e 

do not ueet certification requirements ^ 
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TAB. i: A5 



LATIN TEACHER CERTIFICATION IN NON-PUBLxC SCHOOLS^ 



ocnool oysueiu 
Size 
(Number of 
Students K-12) 


louai Number 
of New Teachers 
Hired to Teach this 
Subject 


XT « V A ^ ^ \^ A ^ A ^ 

numDer nirea 
to Teach this 
Subject without 
Certification in 
this Subject 


New Teacher Background 


Number 
Directly from a 
Teaching Training 
Progtv^m 


Number from 
a Teaching Position 
outside Indiana 


Number with Prior 
Teaching Experience who 
4id not Teach Last Year 
within or outside of Indiana 


500-3,999 


1 .80 


0 


1.00 


0 


0.80 


(n=lA) 












1-499 


1.25 


1.25 


0 


1.25 


i.OO 


(n»13) 












Total: 












1-3,999 


3.05 


1.25 


1.00 


1.25 


1.80 


(n-27) 













Survey sent to all non-public high schools with enrollments of 100 or more; 75% of these schools returned survey; 
1984-85 data; grades 9-12 



"Number" refers to F.T.E. (full time equivalent) 
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TABLE 46 



SPANISH TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS^ 









Teachers^ 




b 

Class Sections 




School System 
Size 
(Number of 


Total 
Number 


Numbe 


r Without Certification 


Total 
Number 


Number Taught by Teachers 
Without Certification 


Number of 

Teachers 

Expected 


Students K-12) 


Total 


Certifiable^ 


Not 

Certifiable^ 


Total 


Taught by 
Certifiable 
Teachers*^ 


Taught by 
Teachers 
Who Were Not 
Certifiable^ 


to Retire 
1986-1990 


500-3,999 
(n=14) 


31 


3 


1 


2 


128 


10 


4 


6 


4 


1-499 
(n=13) 


17 


9 


5 


4 


49 


21 


13 


8 


3 


Total: 

1-3,999 

(n=27) 


48 


12 


6 


6 


177 


31 


17 


14 


7 



survey sent to all non-public high schools with eniTollments of 100 or more; 75% of ( hese schools returned 
survey; 1985-86 school year 

b 

grades 9-12 
"grades 7-12 

^meet ceruif ication requirements but did not apply for certification 



'do not meet certification requirements 



ho 



er|c 
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T\BLE A 7 



SPANISH TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS^ 



School System 
Size 

Students K-12) 


b 

Total Number 
of New Teachers 
Hired to Tpach fhi«? 
Subject 


b 

Number Hired 
to Teach this 

OUUJCCI. wXLllUUL 

Certification in 
this Subject 


New Teacher Background 


Number^ 
Directly from a 
Teaching Training 
Program 


Number^ from 
a Teaching Position 
outside Indiana 


Number^ with Prior 
Teachine Kxopripnrp i^rHn 

did not Teach Last Year 
within or outside of Indiana 


500-3,999 


3.74 


0.40 


0.40 


0.80 


2.14 


(n=14) 










1-499 


3.14 


2.00 


1.00 


0 


2.00 


(n=13) 










Total: 












1-3,999 


6.88 


2.40 


1.40 


0.80 


4.14 


(n-27) 













Survey sent to all non-public high schools with enrollments of 100 or more; 75% of these schools returned survey; 
1984-85 data; grades 9-12 



"Number" refers to F.T.E. (full time equivalent) 
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TABLE 48 



OTHER FOREIGN LANGUAGES TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS' 







b 

Teachers 


b 

Class Sections 




School System 
Size 


Total 
Number 


Numbe 


r Without Certification 


To t al 
Numb e r 


Number "^-^ 'ght by Teachers 
Witho. Certification 


Number ot 
Teachers 
Expected 
to Retire 

1 Q QA— 1 QQH 


Students K-12) 


Total 


Ce rtif iable*^ 


Not 

Q 

Certifiable 


Total 


Taught by 
Certifiable 
Teachers^ 


Taught by 
Teachers 
Who Were Not 
Certifiable^ 


500-3,999 


0 


0 


0 


0 


0 


0 


0 


0 


0 


(n=14) 




















1-499 


0 


0 


0 


0 


0 


0 


0 


0 


0 


(n=13) 




















Total: 

1-3,999 


0 


0 


0 


0 


0 


0 


P 


0 


0 


(n=27) 





















survey sent to all non-public high schools with enrollments of 100 or more; 75% of the^e schools returned 
survey; 1985-86 school year 

grades 9-12 

'grades 7-12 
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TABLE A 9 



ALL OTHER LANGUAGES TEACHER CERTIFICATION IN NON-PUBLIC SCHOOLS^ 



School System 
Size 
(Number of 
Students K-12) 


Total Number 
of New Teachers 
Hired to Teach this 
Subject 


Number Hired 
to Teach this 

Certification in 
this Subject 


New Teacher Background 


Number^ 
uxLxz ^ Lxy L r oiu a 

Teaching Training 
Program 


Number from 
a Teaching Position 
outside Indiana 


Number with Prior 
Teaching Experience who 
<3id not Teach Last Year 
within or outoide of Indiana 


500-3,999 


0 


0 


0 


0 


0 


(n=lA) 










1-A99 


0 


0 


0 


0 


0 


(n>13) 










Total: 












1-3,999 


0 




0 


0 


0 


(n-27) 













a ^ 

survey sent to all non-public high schools with enrollments of 100 or more; 75% of these schools returned survey: 
1984-85 data; grades 9-12 



"Number" refers to F.T.E. (full time equivalent) 
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TABLE 50 



DEGREE OF NEED FOR ASSISTANCE IN IMPROVING MATHEMATICS, 
SCIENCE, FOREIGN LANGU. "ES, AND COMPUTER LEARNING 
IN THE MIDDLE SCHOO^/ JUNIOR HIGH SCHOOL^ 



" — Measure 

I(ientified Needs 


Mean^ 


S 


.D. 




for: 








I . 


Ipservice for improving teachers' competencies in 
mathematics, science, and computer learning. 


3.09 


1. 


29 


2. 


Inservice for improving teachers' instructional 
skills in mathematics, science, and computer learning. 


3.40 


1. 


36 


3. 


Inservice for improving teachers' competencies in 
foreign languages. 


1.85 


1. 


10 


A . 


Inservice for improving teachers' instructional skills 
in foreign languages. 


1.91 


1. 


14 


5. 


Supply of adequately prepared mathematics, science, 
and computer learning teachers. 


3.07 


1. 


44 


6. 


Supply of adequately p epared foreign language 
teachers . 


2. Ob 


1. 


27 


7. 


Inservice in use of technology with mathematics, 
science, and computer learning. 


3.40 


1. 


26 


8. 


Mathematics, science, computer learning, and forei^^n 
language for the gifted and talented. 


3.61 


1. 


20 


9. 


Mathematics, science, computer learning, and foreign 
language programs for women, minorities, and handicapped. 


2.27 


1. 


24 


3 0. 


Adequate instructional materials and equipment for 
mathematics and science education. 


3^82 


1. 


22 


11. 


School programs and curriculum for nonarademic mathe- 
matics students. 


3.02 


1. 


22 


12. 


School programs and curriculum for nonacademic science 
students . 


3.12 


1. 


20 


13. 


School programs and curriculum for nonacademic students 
in computer learning. 


3.03 


1. 


21 



Not all questininaires v 'e complete. The average number of responses per 
-tem was 252 
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(TABLE 30) in the areas of mathematicsy sclencey and computer learnings 
especially for the purposes of improving teachers* instructional skills 
and use of technology (Items #1, #2, & #7). 

As a final note on middle school/ junior high school needSf the 
question of teacher supply at this level is worthy o- note. While no 
certification data were collected for the middle school^ this issue was 
addressed in relation tu high school teacher supply as part of the 
"Teacher Qua 1 i ty/ Aval iability Interview Schedule" (APPENDIX G). These 
data can be found in the subsection of this Report titled "Availability of 
Teachers." 



Since the needs assessment data at the elementary school level were 
obtained by way of the same rating scale (APPENDIX I) used to procure 
information for the middle school/junior high school, the data collection 
procedures and/or logistics will not be discussed or elaborated upon. An 
average of 250 schoo] system administrators responded to the degree of 
need for assistance in improving the areas of mathematics, science, 
foreign languages, and computer learning in grade level K-6. As was the 
case for grades 7-8, there was a greater need for assistance in the areas 
of mathematics, science, and computer learning, than in the area of 
foreign languages. The greatest need (TA'^J^E 51) of all was the need for 
materials and equipment for tenching science and mathematics (item #10). 
The second highest need was for assistance in teaching the gifted and 
talented in each of the four suL^ect areas involved (item #8). The degree 
of need was much higher in this area tnan in tha area of programs for 
women, minorities, handicapped, aid other underrepresenl ed students 
(Item #9). Super .Intended ts also fell, very strongly thai inservice 
workshops were needed to improve subject rcatter competencies, 
instructional skills, and iaidiliarity with technology in the areas of 
mathematics, science, and computer learning (items #1, #2, & #7). At the 
elementary school level the needs in mathematics and science appear to be 
of the nature \nd magnihude to warraut further study (APPENi)IX o - "Some 
Thoughts and Hef lections on Analyzing and Assessinf fieeds in Elementary 
School Mathematics and Science"). It appears that an 6"amination of what 
science and mathematics is taught and how it is taught, or if any is 
taught at all in the case of science, is in order and is a priority. 



The previously mentioned and discussed "Elementary School and Middle 
School/ Junior High J'chool Science, Mathematics, Computer and Foreign 
Language Education Identified Needs' Rating Scale" (APPENDIX I) covered 5 
topics: teacher quality, applicant pool, minority access, materials and 
equipment, and non-academic curriculum. Of these five areas, the one 
indicating the greatest need in both elementary and middle schools was 
materials and equipment, with a mean of 3.82 for middle school (TABLE 50) 
and a mean of 3.76 (TABLE 51) for elementary school. Twenty school 
systems were chosen for more intensive study of their instructional 
material needs^ These school systems were chosen using a stratified 
random sampling technique from those districts which stated a moderately 



Public Elementary Schools 



Instructional Materials and Equipment Needs 
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TABLE 51 



DEGREE OF NEED FOR ASSISTANCE IN IMPPOVING MATHEMATICS, 
SCIENCE, FOREIGN LANGUAGES, AND COMPUTER LEARNING 
AT THE ELEMENTARY SCHOOL LEVEL^ 



Idcn 


. Measure 

tified Needs ' . 


Mean^ 


S 


.D. 


Need 


for: 










1. 


Inservice for improving teachers' competencies in 
mathematics, science, and computer learning. 


3. 


31 


1. 


29 


2. 


Inservice for improving teachers' instructional 
skills in mathematics, science, and computer learning. 


3. 


49 


1. 


35 


3. 


Inservice for improving teachers' competencies in 
foreign languages. 


1. 


66 


1.09 


A. 


Inservice for improving teachers' instructional skills 
in foreign languages. 


1. 


67 


1. 


11 


5. 


Supply of adequately prepared mathematics, science, 
and computer learning teachers. 


2. 


86 


1. 


34 


6. 


Supply of adequately prepared foreign language 
teachers . 


1. 


76 


1. 


19 


7. 


Inservice in use of technology with mathematics, 
science, and computer learning. 


3. 


30 


1 . 


28 


8. 


Mathematics, science, computer learning, and foreign 
language for the gifted and talented. 


3. 


60 


1. 


19 


9. 


Mathematics, science, computer learning, and foreign 
language programs for women, minorities, and handicapped. 


2. 


17 


1. 


15 


10. 


Adequate instructional materials and equipment for 
mathematics and science education. 


3. 


76 


1. 


24 


11. 


School programs and curriculum for nonacademic mathe- 
matics students. 


2. 


83 


1. 


17 


12. 


School programs and curriculum for nonacademic science 
students. 


2. 


93 


1. 


22 


13. 


School programs and curriculum for nonacademic students 
in computer learning. 


2. 


85 


1. 


22 


14. 


Curriculum and programs for remediating the lower 15 
percent of elementary students in the area of 
mathematics . 


3. 


30 


1. 


21 



Not all questionnaires were complete. The average number of responses per 
item was 250. 
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high or very high need for materials and equipment on the survey. The 
contact person in each school system, either the superintendent or 
assistant superintendent, was asked to describe the types of materials and 
equipment most needed in his or her school district. 

All contacts were made by phone (APPENDIX K - "Instructional 
Materials Survey"). Of the school systems contacted, the strongest need 
spontaneously given was for science laboratory equipment. This response 
was given by 90% of the schools. Forty -five percent (4556) of the 
respondents also needed additional laboratory space. Seventy -five percent 
{75%) of the school districts indicated a need for computer hardware and 
software (95%) t however, most mentioned that this need was not as vital as 
it was in the past. Administrators indicated that their school districts 
had computers, but could function more efficiently with more computers. 
Forty percent (4056) of those asked indicated a need for audiovisual 
equipment. Five percent (5%) of the respondents (1 person) indicated a 
need for supplementary textbook materials. It should be noted that many 
of the other administrators contacted reported they needed texts but they 
had other sources of income to handle that need. 

As part of this survey, school systems were also asked to indicate 
whether their need for instructional equipment was at the elementary 
middle school, or high school level. Eighty -five (8556) of the school 
districts indicated needs for equipment at the high school level, seventy 
percent (70^) expressed needs at the middle school level, and sixty 
percent (60^) expressed needs in the elementary grades. 

To see whether materials and equipment needs varied by school system 
size, results of the phone Interviews were tabulated by school district 
size. Results did vary by district size with respect to laboratory space 
and audiovisual equipment. Four of six (6756) districts with more than 
4,000 students needed more laboratory space while only five of fourteen 
{%%) with less than 4f000 stud'Jnts needed more laboratory space. On the 
question of audiovisual (AV) equipment, eight of I4 (5756) smaller 
districts (less than 4fOOO students) needed more AV equipment while none 
of the larger districts (more than 4fOOO students) needed AV equipment. 



Teacher Preparation Programs and Certification Processes 

Information regarding the number of initial teaching certificates 
issued in Indiana or the State standards for the certification process 
were not obtained by way of mail questionnaire. Rather, this information 
was obtained directly from the Indiana State Education Department and by 
way of interviews with teacher certification officers at the State teacher 
training institutions. 



Indiana Preparation and Certification 

The Division of Teacher Education and Certification of the Indiana 
Department of Education annually tabulates the vital statistics for 
teacher certification in the State of Indiana (Indiana Department of 
Education, 1986). Their data base includes total number of original and 
renewal licenses by subject area, teachers' cognate area of graduation 
(college, school, department, etc.) and highest degree level attained. 
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Reviewing these annual summaries provided a wealth of information 
concerning the state's ability to supply itself with certified teachers. 

Teacher certification totals were comj^-ired for 1980 through 1985 
(TABLE 52). During this time period no less than 7056 of the original 
teaching licenses issued went to individuals who had graduated from 
Indiana colleges and universities*, For the same time period no less than 
79% of all teachers certified annually, represented by all licenses issued 
in a year, graduated from Indiana schools. Although the actual number of 
teachers receiving certification varies from year to year, graduates from 
Indiana colleges consistently represent a sizable percentage of these 
teachers • 

Comparing yearly changes in the number of teachers certified in 
individual subjects did not yield any noticeable patterns except in 
mathematics (TABLE 52). Issue of original licenses in mathematics has 
steadily increased from 5.35? of all original licenses issued in 1980 to 
7.7^ of all original licenses issued in 1985. This percentage change 
represents an increase of 45^ over a six year period. Of all teachers 
receiving certification, math teachers increased from 4.156 in 1980 to 5.255 
in 1985, which represents a positive change of 2756. 

The annual report (Indiana State Department of Education, 1986) also 
indicates the highest degree attained by each licensee - bachelor, master, 
or doctorate. For the years of 1980 through 1983, teachers holding 
master's degrees comprised 48-52^ of the teachers licensed each year, 
while teachers whose highest degree attained was a bachelor's represented 
less than of the licenses issued annually. Subsequent years indicate 
a dramatic shift in the proportions of licenses issued to the two major 
groups of degree holders, as master's degree holders decreased and 
bachelor's degree holders increased. Less than 4056 of the teachers 
licensed in 1985 held a master's degree; however, over 5556 of the 
licensees consisted of teachers whose highest degree attained was a 
bachelor's. 



State Certification Standards 

Below in outline format are the State standards for both elementary 
and secondary certification. Only the program areas of mathematics, 
science and foreign languages are displayed under secondary education. In 
addition, changes over the past three years and projected requirements for 
the next five years are discussed. 



Standard License s 124 Credit Hours (Valid for Teaching Grades 1-6) 
General Education; 70 
Science 
Mathematics 
Language Arts 
Arts 

Electives 
Professional Educations 40-42 
Electives; 12-14 



Elementary Education 
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TABLE 52 



RELEVANT INDIANA TEACHER CERTIFICATION 
AND DEGREE STATUS PATTERNS^ 



\ Certifi- 
\ cation 
\ and 
\ Status 

Years \ 


All Licenses 


Original Licenses 


Njinber 
Issued 


Highest Degree 
Attained (%) 


Percent of 
Graduates 
from Indiana 
Institutions 


Percent 
of Mathe- 
matics 
Licensee 


Number 
Issued 


Percent of 
Graduates 
of Indiana 
Institutions 


Percent 
of Mathe- 
matics 
Licenses 


Maste rs 


Bachelors 


1980 


15,462 


48 


47 


80 


4.1 


6,958 


70 


5.3 


1981 


13,773 


51 


43 


81 


3.9 


5,596 


72 


5.3 


1982 


14,564 


39 


37 


82 


4.5 


5,404 


74 


6.3 


1983 


11,631 


48 


46 


83 


4.6 


4,410 


77 


7.1 


1984 


13,781 


43 


51 


82 


5.3 


6,007 


77 


7.4 


1985 


13,745 


40 


55 


79 


5.2 


6,856 


74 


7.7 



Source: Indiana Department of Education (1986) 
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Secondary Education 

Mathematics 

Major: 3S~Credit Hours 
Analysis 
Algebra 

History of Mathematics 
Probability and Statistics 
Geometry 

Applied Mathematics 

Electives 
Foreign Languages 
Major: 36-39 Credit Hours 

Sophomore Level Work 

Language 

Literature 

Culture and Civilization 
Electives 
Science 

Major: 51 Credit Hours 
General Requirements 
Primary Area 
Supporting Area 

Three major changes in certification requirements have occurred over 
the past three years. In 1984 the State announced requirements for a 
Computer Education Certificate; however, teachers currently are not 
required to have a Computer Education Certificate to teach computer 
education. Teachers holding certification at the elementary or secondary 
level can receive additional certification for junior high/middle school 
by completing 15 hours of professional education courses and 18 hours of 
additional coursework in their certified subject area. The State has 
eliminated lifetime licenses. A grandfather clause allows teachers who 
began a master's degree before September 1, 1985 to still be eligible for 
such a license if their master's degrees are completed by September 1, 
1990, and they apply for their license by December 31, 1990. 

The lifetime license has been replaced by a "stair-step" process 
requiring teachers to participate in continuing education. Intitial 
certification in all subject areas and grade levels requires the 
completion of the bachelor's degree in the subject area and "successful 
completion" of the National Teacher Examination . "Successful completion" 
is defined as a score in the 30th percentile or above. The initial 
license is valid for 5 years from the time the applicant i& eligible for 
the license. Renewal of this license five years later requires the 
completion of either: (a) 12 semester hou-s of approved graduate credits 
or (b) 6 semester hours and 2 years of teaching experien e. The renewed 
license is also valid for 5 years from the time the applicant is eligible 
for the license. Teachers may choose to "professionalize" their license. 
Professional certification requires the completion of a master's degree 
and 5 years of teaching experience. This type of license is then valid 
for 10 years from the time the applicant is eligible for the license. 

Requirements for receriif ication (to obtain a certificate in an 
additional subject area or level) involve additional work. To obtain a 



Minor: 24 Credit Hours 
Analysis 
Alegbra 
Probability 
Geometry 

Applied Mathematics or 
Computer Programming 
Electives 

Minor: 24-27 Credit Hours 
Sophomore Level Work 
Language 
Literature 

Culture and Civilization 



Minor: 24 Credit Hours 
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certificate in an additional subject area or level, the state of Indiana 
requires the following additional course work in mathematics, science, or 
foreign languages: 



Mathematics : 12 Credit Hours of additional course work which 
includes a minimum of S hours of graduate level work. 
Science : 12 Credit Hours of additional course work, divided into 
3 different areas of science. Courses may be undergraduate or 
graduate level. 

Foreign Languages : 12 Credit Hours of additional course work 
which includes a minimum of 6 hours of graduate level work. 



The State is currently reviewing a possible shortage of junior 
high/middle school teachers in the near future. In December 1985, school 
administrators were given the prerogative to assign elementary or 
secondary school teachers to teach in the intermediate grades. These 
teachers will not be required to obtain a limited license as long as they 
have completed at least 9 credit hours in the subjects they are teaching. 
This special arrangement will continue to be in effect until the end of 
the 1987-88 school year. Furthermore, the State will probably redefine 
the grade validity of teaching licenses, moving from one license for 
Grades 5-9 and one for Grades 9-12 to one license for Grades 7-12. 



The Indiana Commission for Higher Education supplied the Indiana 
Needs Analysis Project with information concerning subject major 
enrollments for postsecondary institutions in Indiana (Indiana Commission 
for Higher Education, 1986b). The data were divided into six different 
population sub-groupings which included white, black, Asian, Hispanic, and 
female. Students majoring in science, mathematics, foreign languages, and 
computer science, as well as students earning degrees in those fields were 
reported. Information in mathematics ed'ication and science education was 
only available for degrees earned. 

Black students constitute 6.1% of the student population in Indiana 
postsecondary institutions (Indiana Commission for Higher Education, 
1985). However, it is clear that these students are not pursuing careers 
in teaching, mathematics, or the sciences in proportionate numbers. The 
Commission for Higher Education reported 2% of mathematics majors, 3% of 
science majors, 2% of foreigri language majors, and 6% of computer science 
majors were black (TABLE 53). Apparently, black students are rursuing 
other fields of study at a much higher rate (TABLE 53). 

A more disturbing concern than the lack of black students pursuing 
degrees in the sciences and education is the even lower percentage of 
black students actually earning degrees in these fields. The greatest 
problem appears in computer science, where black students make up 6% of 
students majoring in the subject; however, black students represent only 
2% of the students earning degrees in the subject (TABLE 53). Hispanic, 
Asian, and white students graduated at a higher rate than their proportion 
of computer science majors. In three other academic areas — mathematics, 
science, and foreign language — black students also earned degrees at rates 
lower than their proportion of the students majoring in those subjects. 
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TABLE 53 



POSTSECONDARY SUBJECT AREA ENROLLMENT 
BY POPULATION SUBGROUPS 



X Sub ject 
Area 


Mathe 


matics 


Math Ed. 


Science 


Science Ed. 


Foreign Languages 


Computer Science 


Sub- \ 
groups X 


Major 


Degree 


Degree 


Major 


Degree 


Degree 


Major 


Degree 


Major 


Degree 


Female 


A5.0% 


AA.U% 


A7.0% 


38.0% 


36.0% 


47.0% 


72.0% 


70.0% 


32.0% 


31.0% 


alack 


2.0 


1.0 


— 


3.0 


2.0 


6.0 


2.0 


1.5 


6.0 


2.0 


Hispanic 


1.0 


0.6 


— 


1.6 


1.5 


— 


A.O 


3.0 


1.0 


1.2 


Asian 


1.8 


1.5 




2.3 


1.5 




1.0 


1.0 


2.0 


2.3 


White 


83.0 


81.5 


89.0 


85.5 


87.0 


9A.0 


84. 0 


85.5 1 


79.0 


83.5 



^Source: Indiana Commission for Higher Education (1986b) 



85 



Black students did represent 6% of the degree students in scienc^^* 
education, but did not constitute any percentage of the mathematics 
education degrees. These figures are augmented by a study conducted at 
DePauw University (Warren, 1986). This survey included data from 31 of 
the 40 poatsecondary, four-year institutions in Indiana, The survey 
indicated that less than 200 ^la^k students were majoring in education in 
the state of Indiana. This represents 2.25^ of the black student 
population from the colleges and universities which returned the 
questionnaire. 



Minority Faculty in Higher Education 

In a survey conducted at DePauw University during the spring of 1985 
(Warren, 1986), data on black faculty members and their highest degree 
attained were collected from 31 of the 40 four-year higher education 
institutions in Indiana. Respondents included the three public 
universities which annually produce over 50% of the new teachers in 
Indiana. Information was collected in the following categories: 
full-time/part-time faculty, male/female faculty, and faculty rank. 

The survey revealed that 157 black men and women serve as full-time 
faculty members at the 31 institutions of higher education (TABLE 54). 
Part-time faculty members included 84 blacks. The ratio of black men to 
black women is equal at the full-time and part-time levels. However, 
part-time black males hold terminal degrees 3 1/2 times more often than 
part-time black females, and full-time males hold terminal degrees over 1 
1/2 times more often than full-time black females. Although equal in 
numbers, black males and females are clearly not equal in education level, 
which in higher education will ultimately relate to job and no;#er levels. 
Within the 31 colleges and universities, only 20 black faculty members 
were identified as members of education faculties. Of these 20 faculty 
members, 15 were fall-time faculty. However, only one black held the rank 
of full professor in education. It should be noted that information 
^-^lating to education faculty did not include degree levels attained. 

Another source of data, the Indiana University Faculty Records 
Office, provided a faculty count of all Indianc. University cammaes in the 
subject areas of mathematico, mathematics education, science, science 
education, foreign language, foreign language education, and computer 
science (TABLE 55)- The information included full-time faculty only at 
the University's nine branch campuses, which produce over 30% of the new 
teachers in Indiana on an annual basis (Indiana University, 1986). The 
total faculty count of 605 consisted of 86 (or 14.2158) female professors 
and 519 (or 85.79%) male professors. Of those female faculty members, 79 
(or 91.8%) were white (Indiana University, 1986). Of most noticable 
concern was the presence of only 2 full-time black faculty members in 
seven subject areas, and representing less than one -half of one percent of 
the 605 faculty members in those subjects. Asian faculty members were 
much more prevalent, although their presence was in the arts and sciences 
departments rather than the education departments. Asian professors 
represented over 6% of the full-time faculty, a significantly higher 
proportion than the proportion of Asian students enrol lea j.n these 
subjects. Hispanic faculty members were '^resent only in foreign language 
and science; however, they were much more prevalent than black professors. 
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TABLE 54 



BLACK FACULTY IN INDIANA POSTSECONDARY INSTITUTIONS 



Faculty-Type 


Male 


Female 


Total 


All Faculty 








Full- Time 






157 


Full-Time w/ Terminal 
Degree 


44 


27 


71 


Part-Time 


43 


41 


84 


Part-Time w/ '^eraiinal 
Degree 


24 


7 


31 


Education Faculty 








Full-Time 


6 


9 


15 


Part-Time 


2 


3 


5 


Faculty Rank 








Lecturer 


2 


3 


5 


Assistant Professor 


1 


2 


3 


Associate Professor 


4 


1 


5 


Full Professor 


1 




1 



^Source: Warren, 1986 
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Table 55 



FULL-TIME FACULTY COUNT BY POPULATION-TYPE 
FOR THE INDIANA UNIVERSITY SYSTEM^ 



Subject Area 


White 


Black 


Asian 


Hispanic 


Female 


Total 


Science 


342 


2 


15 


6 


48 


365 


Science Education 


17 








1 


17 


Mathematics 


73 










Q Q 
00 


Mathematics Education 


5 








1 


5 


Foreign Language 


96 




7 
/ 


C 
J 




108 


Foreign Language 
Education 


1 








1 


1 


Computer Science 


21 










21 


Faculty Total 


555 


2 


37 


11 


86 


605 


Percentage of Total 


91.73 


0.0033 


6.12 


1.82 


14.21 


1 1** • ' 



Indiana University system Includes the following caaipuses: Bloomington, East, 
Fort Wayne, Kokomc, Northwest, South Bend, Southt -t, lUPUI, and Columbus. 
Source: Indiana University, 1986 
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ASSESSMENT OF NEEDS FOR RELATED GROUPS 



There were several other areas which were deemed as high priority 
areas for data collection purposes at the federal level. These areas have 
been targeted as high need over the last decade or so. Information 
collected in these areas was not obtained by way of a mail survey, but was 
procured from existing data bases and on-site or telephone interviews. 
Theie somewhat classical areas of interest are (1) minorities, (2) gifted/ 
talented, (3) vocational education, and (4) business and industry 

Underserved Student Populations 

Within Indiana, 27 school districts have high school minority 
enrollments in excess of 5% (Indiana Department of Education, 1985b). 
Twenty-four of these school systems were contacted to gather iniormation 
on student and teacher programs aimed at increasing the enrollments of 
minorities and/or women in math, science, foreign language, or computer 
courses. Seven of these 24 were unable to release information for various 
reasons (public access rules, preference for written rather than verbal 
contact, unretumed calls, etc.). 

Of the 17 school systems who responded to project telephone inquiries 
(APPENDIX L - "Minority Programs Telephone Survey"), eleven had no formal 
programs to increase the number of minority teachers they had, although 
informally some action had been taken. For example, to increase the 
number of minorities and/or women teachers in math, science, foreign 
language, or computers, one school system tried to: (l) recruit former 
minority students as teachers; (2) employ spouses of present minority 
teachers; and (3) make minority student contacts at colleges. Two other 
school districts have had a couple of minority awareness programs in the 
past. One school system mentioned the personnel director's specific 
minority teacher recruitment effort which is currently taking place at 
several colleges. Still another school district explained its policy to 
always send postings on available teaching positions to eight local 
sources in order to reach minority and/or women teaching applicants. 
These sources were the: (l) Community Desegregation Advisory Council; 
(2) Indiana University-Purdue University at Indianapolis School of 
Education; (3) State Careers and Counseling Organization; (4) Office of 
the Indianapolis Public Schools' Assistant Superintendent for 
Communications/Human Relations; (5) National Association for the 
Advancement of Colored People; (6) Indianapolis Urban League; (?) Inartin 
Center College; and (8) Des'jgratation Assistance Center. 

All districts selected for the minority programs telephone survey 
were also asked about programs to increase participation by minority 
and/or women students in math, science, foreign language, or computer 
education. The 11 school districts noted above reported they had no 
special programs for underserved student populations although 6 of them 
noted that their high school guidance couselors roonHor minority and women 
students, encourage advanced education, and plan convocations and other 
programs on various career possibilities. Two of the school systems had 
implemented a math program on problem solving with the premise of 
increasing achievement for all students including minorities and women. 

-88- 
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Another school system described career awareness programs beginning in an 
eighth-grade unit where outside representatives were brought in. This 
idea was expanded by another school district which had students "shadow" 
professional workers, work in comuiunity projects, and participate in 
special scholarship and summer employment programs. 

In addition to the 11 school districts with no formalized programs to 
incrc^ase participation by minority and/or female students, there were 7 
school systems in Marion County which currently participate in a specific 
program for teachers to encourage minority and/or ^omen students in math, 
science, foreign language, and computers. Under _ie leadership of faculty 
with science backgrounds from Ball State University, the program EQUALS 
has been implemented now for two ',ars with plans for a third year with 
two targeted urban sites outside of the Indianapolis area. EQUALS was 
developed by the Lawrence Hall of Science at the University of California 
in Berkeley. 

EQUALS is an inservice training program for elementary and secondary 
educators. . .educators learn to use materials and activities that 
increase the participation and achievement in math of girls and 
minority boys. Evaluation of the program has found that most 
participants continue to use the materials for years after attending 
the inservice training and that there is indication that increased 
participation of girls has been associated with EQUALS activity by 
teachers in some schools. 

(Campbell, iy86, p. 511.) 

The types of "hands-on" activities used in EQUALS workshops include 
the construction of polyhedrons using newspaper and string, the estimation 
of the number of beans in a jar, and the solution of logic and detective 
riddles. The various school systems handle the management of the EQUALS 
program differently^ One dis-^^rict had a 3-day workshop involving an 
administrate-., counselor, central office employee, science teacher, ma^h 
teacher, student, and parent. Another school district had approximately 
30 teachers meet on nine Saturdays and receive continuing education unita 
as incentive for their participation. One-hundred-f if ty teachers had 8 
school-day meetings throughout the year from 8:30 to 2:30, and were 
provided with lunch and substitutes. Still another plan for EQUALS 
implementation was in a school district which involved the entire staff of 
an elementary school building on a rotating in-house basis. In addition, 
many of these s me school systems had teachers participate in a 
multicultural education program at Ball State University in previous 
years. 



Minority Teachers with Hinori t v Students 

An additional issue with respect to underserved populations is the 
question of how many minority teachers there are in Indiana schools. As a 
substantial majority of school systems in the S"*'9te have few if any 
minority students, again our primary investigation of numbers of minority 
teachers was done cnly in those 27 districts with at least 5% minority 
enrollments in grades 9-12. TABLE 56 displays, for each of those 
districts, the total number of students (K-12), the percentage of minority 
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TABLE 56 



PERCENTAGES OF HIGH SCHOOL MINORITY STUDENTS A^JD TEACHERS 
IN INDIANA SCHOOL SYSTEMS WITH MINORITY 
ENROLLMENTS GREATER THAN FIVE PERCENT^ 











Percent of Teachers (9'-12) 




School 


Number of 


Percent of 










System 


Students, 


Minority 










Code 


Grades 


Students 


Minority 


I IX llV^ L X U Jf 


I IJLllKj L X L jr 


Minority 




(K-12) 


(K-12) 


Sc ience 


I id L 1 1 


r or • Ltang . 


Computer 








Teachers 


Toil r'Hfi yc 


T* £i n £1 

1 ntirs 


Teachers 


A 


2,377 


5.9 


0.0 




n n 


0.0 


B 


3.794 


27.0 


6.2 


n n 


n n 


0.0 


C 


3,861 


12.0 


7.1 


n n 


n n 




D 


5,061 


13.2 


11.7 


S ft 


n n 


0.0 


E 


7,636 


91.0 


33.3 


41 7 


77 7 


0.0 


I' 


7,777 


22.0 


4.3 


0.0 


?7 ? 


0.0 


G 


7,812 


13.2 


0.0 


0.0 


0.0 


0,0 


H 


8,800 


24.8 


0.0 


0.0 


7 . 1 


0.0 


I 


9,017 


25.0 


0.0 




inn 


0.0 


J 


9,044 


12.5 


6.8 


3.5 


0 0 


0.0 


K 


9,605 


22.1 


3.2 




n n 




L 


9,701 


8.9 


3.8 


0.0 


8 3 


0,0 


M 


10,042 


27, 7 


2.3 


2.0 


7,6 


is 


N 


10,817 


16.2 


3.1 


n n 


0 0 


it 


0 


11,130 


5,7 


0.0 


0.0 


0.0 


0,0 


P 


11,330 


16.2 


10.8 


0.0 


0,0 




Q 


11,397 


17.2 


2.7 


2.3 


0.0 


0.0 


R 


11,680 


9.9 


0.0 


5.'. 


0.0 


0 0 


o 


12,1?8 


18.3 


3.5 


2.5 


0,0 


0.0 


T 


13,699 


27,0 


3.0 


10.6 


11.1 


0,0 


U 


14,215 


17.7 


5.0 


0.0 


11,1 


0.0 


V 


17,958 


8.0 


3.'i 


3.6 


7.6 


0.0 


U 


21,666 


31.9 


3.1 


5.1 


22.2 


0,0 


X 


22,602 


12,8 


1.6 


4.7 


7.1 


0,0 


Y 


29,812 


96.7 


66.1 


71.5 


78,5 


66.6 


Z 


32,172 


25,6 


8.8 


4.5 


17.3 


25,0 


AA 


53,192 


46.9 


15.7 


21.0 


19.4 


0.0 


Total/ 














Average 


368,325 


24.3 


7.6 


7.4 


11.6 


3.4 



SOURCE: Division of Educational Information and Research, Indiana Department 
(^f Education, 



* These districts had no computer teacb.ers at. all. 
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students, and the percentage of minority teachers (9-12) in science, math, 
foreign language, and computers. Data in TABLE 56 came from the Division 
of Education Information and Research of the Indiana Department of 
Education (Indiana Department of Education, 1985b). 

As can be seen from TABLE 56, t^ .nty-four percent of the students in 
the school systems surveyed were minorities, yet the percentage of 
minority teachers in those districts averaged only 7.65? in science, 7.45? 
in math, 11.6^ in foreign language, and 3*A% in computer education. With 
the single exception of foreign language teachers in School District F, 
the percentage of minority students in every district exceeded the 
percentage of minority teachers in science, math, foreign language, or 
computing education. These statistics clearly indicate an Insufficient 
number of minority role models in Indiana high schools. The problem is 
sad in foreign language, worse in science and math, euid worst in computing 
education where only two of the 22 school systems which utilized computer 
teachers had minority computer teachers. 

As a final note, it is appropriate to comment on the number of 
minority teachers in the 275 school systems in Indiana that had less than 
five percent minority student enrollments. According to data from the 
Division of Educational Information and Research of the State Department 
of Education (l985b), twenty of those school systems had minority foreign 
language teachers. Only one, however, iiad niinority science teachers i two 
had minority math teachers; and none had minority computing teachers. In 
short, minority role models in science, math, foreign language, and 
computing education are almost non-existent in schools with small minority 
student enrollments in Indiana. 



Minority Undergraduates Entering Teaching 

During the spring of 1985? a survey of black enrollments in teacher 
education programs in Indiana was conducted at DePauw University (Warren, 
1986). The study, described in greater detail in the higher education 
subsection of this Repou, included responses from 31 of 40 institutions 
of higher ed\Jcation in Indiana which prepare teachers. This study 
revealed a total of only 64 black elementary education majors and 86 black 
secondary education majors in those 31 institutions. From this it was 
concluded that thert are currently less than 200 black education majors in 
the State of Indiana, and thus the already small percentage of black 
teachers in Indiana public schools will decrease. There appears to be no 
reason to question this conclusion. It shoulc" also be noted that while 
data on minority candidates for teaching in high school science, 
mathematics, foreign language, and computing were not available, the 
overall lack of black teachers in secondary education programs indicates 
that there must be very minority candidates few in these content areas. 



During the spring of 1985f the Gifted and Talented Office of the 
Indiana Department of Education conducted a survey of school systems in 
the State (Indiana Department of Education, 1985a). The survey's purpose 
was to collect data on gifted and talented programs in individual school 
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districts. The survey included questions in the following areas: 

(1) program philosophy, (2) program history, (3) exceptional abilities 

addressed, (4) subject areas addressed, (5) skill areas addressed, 

(6) types of programs used, (7) enrollment by ethnic category, (8) methods 

of identifying gifted and talented students, and (9) funding sources • Of 

the 305 school systems in Indiana, 289 (955?) returned complete surveys. 

The survey did not ask at which grade levels school districts had 

functioning gifted and talented programs. Therefore, responses cannot be 

translated into percentages of gifted and talented programs. However, 

responses can be ranked by frequencies. 



Student Enrollment 

A total of 27,804 students participated in gifted and talented 
programs during 1985 in the State of Indiana, These numbers are not 
distributed equally among grades 1 through 12, Rather, grades 4 through 8 
had the largest number of students participating in programs, ranging from 
3,215 in grade 7 to 3,449 in fc,rade 8, Other than grade 3, which had 2,556 
students in programs, enrollments in the remaining grades (1 and 2, 9 
through 12) were less than 1,600 (TABLE 57), Gifted and talented programs 
appear to occur most frequently in middle schools and the higher grades of 
elementary schools, and occur least frequently in high schools. 

Minority Enrollment 

School corporations reported student enrollment by ethnic category 
for each grade level. The categories included Asian, black, Caucasian, 
Hispanic, native American, and other, and are displayed in TABLE 57 by 
numbers of students and percentage of students. Overall, the white 
population represented 85.34^f black represented 9.24??, other represented 
2,42^, and Asian represented 1.27% ox the gifted and talented programs, 
Hispanic and native American each represented less than 1% of gifted and 
talented population » However, ethnic proportions in the separate levels 
varied greatly and deserve particular attention. 

At the elementary level, black student participation ranged from 
5.49% for first grade students up to 3.08% ^or fifth grade students 
(TABLE 57), Black students participated in elementary gifted and talented 
programs at a rate sometimes drastically below the proportion of black 
students in the overall student population. However, this 
misrepresentation exhibits a dramatic reversal in middle school and high 
school, ranging from 11,91% of ninth grade students to 13.36% of tenth 
grade students, Correspondingly, white student participation in 
elementary school programs .ever dropped below 86,5%, ^ut fell continually 
through junior and senior high with only 75.8% of the gifted and talented 
enrollment in the twelfth grade. 



Program Types 

Of the ten types of program formats listed in the Gifted and Talented 
Survey (Indiana Department of Education, 1985a), by far the most utilized 
was individualization in the regular classroom. Individualization was the 
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TABLE 57 



LIFTED AND TALENTED ENROLLMENT BY ETHNIC- 
MINORITY CATEGORY IN THE STATE^ 



^'^^^^^V^^^ Grade 

Category^^^ 




1 


2 


1 


4 


5 


6 










// 


% 


// 


% 


// 




// 


X 






// 


1 ^* 








As i an 




0.37 


16 


1.13 


38 


1 


.49 


50 


1.48 


46 


1.34 


54 


1 


.57 








Black 


60 


5.A9 


102 


7.21 


145 


5 


.67 


273 


8.07 


278 


8.08 


210 


6 


.11 








Caucasian 


1008 


92.31 


1256 


88.83 


2287 


89 


.48 


2937 


86.78 


2980 


86.58 


3056 


88 


.94 








Hispanic 


7 


0.64 


6 


0.43 


12 


0 


.46 


27 


0.80 


33 


0.96 


17 


0 


.49 








Native American 


1 


0,09 


3 


0.21 


17 


0 


.67 


43 


1.27 


37 


1.07 


^9 


Jl. 


,43 








Other 


12 


1.10 


31 


2.19 


57 


2 


.23 


54 


1.60 


68 


1.97 


50 


1 


.46 








Total 


1092 


1414 


2556 


3384 


344 2 


3436 








^^'V^^ Grade 
Category**^^^ 


7 




8 - 


9 


10 


11 


12 


Total 




■1 


X 


// 




// 


X 


■1 


■ 


■1 


% 


■1 


X 


// 


X 


Asian 


32 


1.00 


33 


0.96 


21 


1. 


34 


20 


1.53 


14 


1. 10 


21 


1, 


81 


35 


2 


1.27 


Black 


A03 


12.53 




11.34 


186 


11. 


91 


175 


13.36 


159 


12.52 


135 


11. 


63 


2,569 


9.24 


Caucasian 


2701 


84.01 


2880 83.49 


1284 


82. 


21 


1010 


77.10 


994 


78.21 




75. 


80 


23,729 


85.34 


Hispanic 


39 


1.21 


44 


1.28 


21 


1. 


34 


14 


1.07 


22 


1.73 


13 


1. 


12 


255 


0.92 


Native Araerican 


5 


0.16 


39 


1.13 








1 


0.07 






32 


2. 


75 


227 


0.81 


Other 


35 


1.09 


62 


1.80 


50 


3. 


20 


90 


6.87 


82 


6.45 


80 


6. 


89 


672 


2.42 


Total 


3215 


3449 


1562 


1310 


1271 


1161 


27,804 


100% 



Source: Indiana Department of Education, Division of Curriculum (1985a) 
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most prevalent program format in half of the elementary grades and all of 
the middle school and high school grades. Such domin .ice by one of ten 
types of program structures may be the result of its convenience and cost 
of utilization rather than superior effectiveness. Individualization in 
the regular classroom requires no extra teacher cost or space allocation. 

The second most prevalent form of gifted and talented instruction at 
the elementary school level was "pull out with resource teacher," meaning 
that students divided time between their regular classroom and a special 
classroom for gifted and talented students. This type of program was not 
prevalent in the upper grade levels. Other dominant forms in the 
elementary grades were summer school and a resource teacher working with 
the regular teacher. Summer school was also prevalent in junior high 
grades. Self-contained rooms for gifted and talented were prevalent in 
the junior high grades only. 

After individualization in the regular classroom, mentorships were 
the second most prevalent f rm of instruction in high school. This type 
of program indicates an awareness of the higher level of responsibility 
among high school students compared to lower grade levels. Resource 
teachers working with the regular teacher was also prevalent in grades 
9 through 12. Types of programs utilized least by gifted and talented 
programs included before/after school classes, Saturday classes, and 
cluster grouping. 



Subject Areas 

In addition to program type, the Gifted and Talented Survey (Indiana 
Department of Education, 1985a) included data on gifted and talented 
programs by subject area and grade level. TABLE 58 reveals the average 
ranking, out of sixteen subject areas, for science, math, and foreign 
language programs in grades K-12. As can be viewed from TABLE 58, 
mathematics was addressed more often in grades 7 through 12 than any other 
subject area, and ranked second among all subjects in the elementary 
grades. This prevalence indicates a high level of awareness concerning 
the importance of mathematics in gifted and talented programs. Science 
ranked third among all subject areas in grades 8 through 12 and fourth in 
grades 1 through 7. Apparently, science and mathematics receive ample 
attention in gifted and talented programs throughout the State, with only 
one or two subjects being addressed as much in individual programs. 

Foreign languages were not addressed nearly as often at any grade 
level (TABLE 58). Thei/ low ranking of ninth at the elementary grades is 
consistent with the lack .:f 9vtention given foreign languages in 
elementary school as basic subjects receive a greater level of emphasis. 
Foreign languages increased prevalence to sixth in high school programs 
behind mathematics, scie .e, and three other subjects. Computer 
programming was not listed as a subject area, but rather as a skill area 
being addressed. Among nine skill areas listed, computer programming 
ranked sixth in elementary school, fifth in grades 7 through 9, second in 
grade 10, and first in grades 11 through 12. No other skill area ranged 
from sixth in any grade to first in another, indicating an awareness of 
the increasing need for computer programming skills as students grow 
older. 
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SUBJECT AREAS ADDRESSED IN GIFTED AND TALENTED 
PROGRAMS IN GRADES ONE THRU TWELVE^ 



Grade 



Subject 
Area 



10 



n 



12 



Reading 
Mathematics 
Social Studies 
Science 

Language Arts/English 

Music 

Dance 

Theater 

Visual Arts 

Foreign Language 

Vocational 

Interdisciplinary 

Humanities 

Home Economics 

Business 

Industrial Arts 



2232221111 1 2 



A444444333 3 3 



9968999976 6 6 



^average ranking of each science, mathematics, and foreign language 
(16 possible subject areas) 
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Vocational Education Students 

Because federal legislation mandated that states' needs assessments 
should be done in cooperation with officials from vocational and technical 
schools, project staff met with the State coordinators of vocational 
education, and had informal conversations with vocational school 
officials. Results of the various meetings were the same: science, 
mathematics, foreign language, and computing courses are not taught in 
vocational schools in Indiana; and therefore, teacher certification in 
these areas was not a concern of vocational school personnel. The reason 
that science, mathematics, foreign language, and computing courses are not 
taught is that these schools work primarily with juniors and seniors who 
have already completed all requirements in these subject areas. When 
vocational students wish to take additional courses in these areas, they 
take them at the "home" high school they started at rather than at the 
area vocational-technical high school. 

While, in general, vocational school officials had no interest in 
science, mathematics, foreign language, and computing courses or teachers, 
one point concerning mathematics was raised. In Indiana, "shop math" is a 
course which would be appropriate for many vocational schools and 
students. However, because the course is classified as mathematics, and 
because vocational schools rarely have a teacher who is certified in math, 
the course is not taught. The point was also made that even if a math 
teacher were made available "on loan" from a conventional high school, 
that individual might not have the interest or expertise to make shop math 
interesting and appropriate for vocational students. Thus, the one 
suggestion vocational and technical school officials did have was to 
change certification requirements so that vocational school teachers with 
ample mathematics background could easily become certified to teach shop 
mathematics. 



Business and Industry Employers 

The purpose of this aspect of the needs assessment was to: 
(1) identify the math and science skills required for successful 
performance in entry-level positions filled by high school graduates in 
the State of Indiana, and (2) to determine if high school graduates, now 
in the work force, have those skills. Five employment clusters were 
identified as being available to high school graduates. College or 
vocational school enrollment was not considered as a form of employment. 
Those clusters were: (1) service industries [food service, retail sales, 
health care ] , (2) military service [air force , army , marines , navy ] , 
(3) clerical [clerk, typist, secretary], (4) manufacturing [assembly], and 
(5) vocational [utilities, trade apprenticeships, construction]. 
Potential employers falling into the five clusters for interview purposes 
were identified with the assistance of the Bloomington (IN) Chamber of 
Commerce, the Indiana Employment Security Division, and the Brown County 
(IN) High School Career Counseling Department. 

Eighteen supervisors, managers, and/or personnel directors 
representing a wide range of organizations were interviewed using the 
"Business/Industry Employers Interview Schedule" (APPENDIX M). The 
interviews were carried out over a five -week period in the Monroe-Brown- 
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Marion counties (IN) area. Dioring the interviews no distinction was made 
between part or full time or temporary or permanent employment. Sixteen 
face-to-face interviews, and two telephone interviews were conducted. 
Hiring standards were excluded from the conversation. Employers were 
first asked to identify given math, science and/or computer skills 
required for successful entry-level job performance (APPENDIX M - 
"Business/Industry Employers Interview Schedule")* Next, the employers 
were asked to identify employees' skill weaknesses. Employers were asked 
to cite specific examples explaining how the lack of skills influenced job 
performance. Finally, employers were asked to pinpoint sources of 
performance problems. Spontaneous questions and probes were employed in 
addition to the prepared questions (APPENDIX M). Interview times ranged 
from 30 minutes to 3 hours. 

Two areas were found to be deficient or discrepant. A deviation such 
as a deficiency in terms of a need is when the person lacks the skill; the 
worker is unable to calculate percentages because he/she has never learned 
how. Discrepancy, the other deviation with respect to a need, is where 
the person has the skill but fails to perform for some reason; the worker 
is able to calculate percentages but chooses not to. These deficient or 
discrepant areas are: (1) basic math skills and (2) science process, 
decision making, and problem solving skills. Other areas of concerns of 
the employers, but not related to this needs assessment, are: (1) work 
ethic orientation, (2) nonverbal communication skills, (3) interpersonal 
skills, and (4) inability to learn on-the-job. 

Generally, math skills deficiencies focus on slow or incorrect 
calculation using basic arithmetic, inability to measure, inability to 
perform advanced arithmetic, and inability to solve somewhat complex math 
problems. More specifically, the math skills areas of deficiency include: 
(1) basic arithmetic - add, subtract, multiply, divide accurately and 
rapidly; (2) measurement-read measuring instruments accurately and only 
use British system; (3) advanced arithmetic - converts among fractions, 
decimals and percentages, and converts measurement such as pounds to 
ounces; and (4) problem solving - solves ari thmetic-orient*»d situations 
using a mixture of math skills. 

Science process skills include cognitive operations such as 
observing, inferring, predicting, hypothesizing, manipulating variables, 
experimenting, etc. These skills undergird both the problem solving and 
decision making processes when seeking information and explanations f )r 
on-the-job happenings. Problem solving generally included finding 
solutions to simple problems whereas decision making usually took into 
account critical and divergent thinking along with creating original 
solutions to eolve problems. Both higher skill areas include the 
analysis, synthesis and evaluation of information, and are keys to upward 
mobility from entry -level positions found in the five employment clusters. 

The employers were very willing to make suggestions and 
recommendations for future enhancement of entry-level math and science 
process skills. In the area of mathematics the following is a 
"thumb-nail" outline of their thinking: 
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A. Develop student's math accuracy 

1, Inform students about the importance of accuracy and 
consequences of error 

2, Require students to practice math skills under time, pressure 
and environmental constraints 

B. Commission a study to determine how to prevent students from 
forgetting their advanced skills 

C. Require a measurement course for all work-bcund students. 

D. Require an advanced arithmetic course (conversions, fractions, 
percentages) for all work -bound students 

E. Develop students' problem solving skills 

1. Teach students how to generalize problem solving procedures 

2. Teach students to solve mathematical problems that mix 
several math concepts (geometry, measurement, subtraction) 

3. Use problems that transfer — that have real-work application 
and meaning 

4- Integrate math problem solving with other skills (writing, 
inventory, recipe, recalculation). 

In the areas of science several suggestions and/or recommendations were 
generated by che employers which basically focused on student development 
of 3cience-technology related decision-making skills. 

A. Require a course in the basic science process skills. 

B. Require coursework that forces students to analyze, synthesize 
and evaluate science and/or technological information. 

C. Encourage teachers to give assignments that cause students to 
grapple with uncertainty — assigrjnents that do not have o' right 
answer. Force students to think critically. 

D. Add activities that isolate students in an environment in which 
they must make decisions on their own without the influence of 
others. For example, use survival camping to force students to 
make responsible decisions, decisions that affect their immediate 
well-being, 

E. Stimulate work-world decision-snaking with games, video-disks, and 
other methods to give students risk-taking practices. Give 
feedback on the consequences to help students sharpen their 
decision-making skills. 



* * * * * 
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IMPLICATIONS FOR ENHANCEMENT 



This needs assessment effort was Intended to serve as an initial and 
exploratory venture to formally examine and document identified adpects of 
mathematics, science, computer and foreign languages education in the 
State of Indiana. It is hoped that this overall effort would lead to 
future similar and more refined needs identification and analysis studies. 
Before making any generalizations from the results and commentary, 
consideration must be given to the assumptions upon which this needs 
assessment has been predicated and the design and statistical limitations 
inherent in the inquiry methodologies. 

The design and interpretation of the results have been guided by a 
set of assumptions and desire to bring the attitudes and experiences of 
those associated with the teaching of these subjects to bear upon 
identified critical issues and concerns surrounding the implementation of 
science, mathematics, computers, and foreign languages in kindergarten 
through twelfth grade classrooms. This set of assumptions has basically 
focused on the principal modes of data collection by way of various 
instruments, interview schedules, open-ended interviews, and survey-type 
research methods. It was assumed that; (1) the statements on these 
instruments and questions asked during interviews were not misinterpreted 
by the respondents; (2) the respondents did not pursue tangential and/or 
related issues when reflecting and responding to the items; (3) the 
respondents did not have any strong prejudices against this line of 
inquiry which might have influenced their response patterns; and (4) the 
data do not become less valid with the passing of time since specific 
events occurring in the experiences of the respondents between the time 
the instruments were administered or questions asked and the present may 
have caused major changes in the attitudes, opinions, performances, and 
information held by the respondents. 

In terms of subject selection, conventional random sampling 
techniques were not always employed because existing data bases or 
settings were not indigenous to any degree which made any study of them 
limited in scope and population. Volunteers and other populations were 
used because conditions did net allow for a random sample of subjects. In 
addition, there was a lack of a set of criteria upon which to determine 
the expertise of the respondents beyond their role or situational 
descriptions. There were also no attempts at determining the nature 
and/or magnitude of the halo or Hawthorne effects potentially operating on 
the respondents' behalf. There were also probably many uncontrolled 
extraneous sources of variance that might have been influencing the 
respondent's perceptions. The assumptions of total validity of these 
perceptions cannot be made because of a lack of direct observation of 
science, mathematics, computer, and foreign languages education classroom 
functioning, the variations in attitudes and behavi r patterns of the 
respondents, and the lack of comparison data from another needs assessment 
project found in a demographically similar state. 

Aside from the acknowledged potential shortcomings, the findings, 
conclusions, trends or projections resulting from this needs analysis 
endeavor appear important and worthy of consideration by various groups of 
decision makers. Furthei needs assessment or analysis will help clarify 
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many of thp roles, fi actions and pey-offs associated with science, 
mathematics, computer, and foreign language education. Continued 
"front-end" evaluation will also enable this type of intervene- * on tc have 
a greater impact on students in classrooms and future teacher education in 
general. 



Conclusions 

Based on the data and information collected by way of a variety of 
measures and techniques, and within the boundaries of the previously noted 
limitations, a number of conclusions have been generated jis a result of 
this extensive needs assessment. These conclusions have been grouped into 
the categoi'ies of: (a) teacher certification, (b) teacher quality, 
(c) underserved populations, and (d) other conclusions. 



Conclusions on Teacher Certification 

When reading the conclusions on teacher certification, it mubt be 
remembered that while many certified teachers are very effective, it is 
probable that many other certified teachers are not effective. Some 
teachers were certified years ago under standards which were less 
stringent than they are today. Teachers certified years ago may also have 
failed to update their knowledge. In short, it is not appropriate to 
assume that all certified teachers are highly effective, and thus 
conclusions about teacher certification do not imply any conclusions about 
the quality of instruction in Indiana. With this limita'^on in mind, the 
following conclusions about teacher certification are presented. 

• There is some indication of a shortage of certified physics and 
general science teachers but virtually no general shortp.g^ 
certified biology, chemistry, or earth science teachers i.j ^ndiana 
high schools, (evidence, pp. 5-/6) 

The high percentage of certified science teachers found in Indiana 
public schools was clearly a surprise. National studies of teacher 
shortages point out that there has been a lack of teachers in science and 
mathematics; and so an appropriate question is not whether a teacher 
shortage exists but whether or not it is more severe now than it has been 
in the past (Levin, 1985). The data from this study "'ndicate the greatest 
problems with science certification are in physics where 10.85? of the 
classes are taught by uncertified teachers and in general science where 
7.3^ of the classes are taught by uncertified individuals. Given the "act 
that these percentages were higher than the figures from the two other 
aata bases searched to validate these data, it is unlikely that these 
percentages were too low. Thus, while there is some shortage of science 
teachers, the fact that the greatest shortage is in physics where less 
than 11^ of the teachers are uncertified reflects that overall, the 
shortage is not great and is probably not greater than it has been in the 
past. 

* There is no general shortage of certified high school mathematics 
teachers in Indiana, (eu^dence, pp. 10, I7-/S) 
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As 99% of the mathematics teachers in Indiana public high schools are 
currently certified, it is simply not possible to argue that a teachei.- 
shortage axists in terms of uncertified teachers in the classroom c A" wai 
the case with science, the validation of this figure from other ita 
sources beyond the current study indicates that the 99% figure is probably 
accuratv^. 

• li is no general shortage of certified high school foreign 
language teachers in Indiana, (evidence, pp. 

As was the case in mathematics and some of the sciences, the 
percentage of uncertified teachers is S'nall. With the exception of "other 
languages" where there are only 10 "oth language" teachers in the State, 
the lowest rat^ of certification v*as in Latin where 96% of the teachers 
were certified, and thus it is hard to argue that a teacher shortage in 
foreign language exists in Indiana. 



C-^nclusions on Teacher Quality 

As the main focus of this atudy was on certification rates in 
science, mathematics, and foreign language, only limited resources were 
available for the study of teacher quality. Given the high rates of 
certification found in this study, it has become apparent that teacher 
quality rather than certification is the most important issue relating to 
science, math, and foreign language instruction in Indiana high schools. 
Thus, while the conclusions on teacher quality are based on rather limited ^ 
interview data, they are a very important outcome of this study. 

• It is probable that a shortage of effective science and mathematics 
teachers does exist in Indiana. Data from this study are not 
sufficient to explain the extent of this shortage, (evidence, pp. 

When superintendents and principals were asked about the quality of 
their science teachers, a majority were pleased with the performance of 
many of their science faculty. As was pointed ouc early, however, these 
individuals were not science content experts, and thus, it is probable 
that science experts might have more negative perceptions of the quality 
of science teaching than the administrators did. The fact that 5 of 20 
administrators interviewed noted they would replace between 40 and 60 
percent of their science teachers were they given the opportunity to do so 
indicates that in some schools even the administrators are not pleased 
with the qua3ity of science instruction in their schools. A^ additional 
point to bs raised in terms of the statistics on the number of certified 
scienc ceaohers is that several of the administrators interviewed 
reported that they had increased class sizes or '^ot offered courses 
because they did not have adequate faculty* The extent to which this ha 3 
made the certification picture look better than it should be is unknowii. 
Finally, the fact thot in the State's largest school s^ 3tem 215? uf the 
physics classes and 80^ of the high school general f jier.ce classes were 
taught by uncertified personnel indicates that in some a. .as of the State, 
a shortage of teachers in specific science areas i: a severe problem. 
Thus, it is safe to say that more highly qualified science teachers are 
needed although it is not possible to estimate the number that wDuld be 
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needed to significantly improve the overall quality of science education 
In Indiana. 

The reasons for believing a teacher shortage in science exist are 
also appropriate reasons for believing a teacher shortage in mathematics 
exist. Adminx'trators are not mathematics experts, yet 2 of the 20 
interviewed reported that they would replace more than 60% of their 
mathematics faculty if given the opportunity. It is probable that 
mathematics offerings are limited or classes are overcrowded in sone 
schools where qualified personnel have not been found. In short, there 
are at least some places in the State of Indiana where mathematics 
Instruction suffers from lack of qualified teachers. 

• It is probable that a shortage of effective foreign language 
teachers does exist in Indiana although the shortage may not be as 
great as it is in science and mathematics, (eu^dence, pp. 42-48] 

While 85% of the administrators interviewed said they would replace 
less than 20% of their foreign language teachers, sor.e still did wish to 
replace individuals on their foreign language faculties. Again, 
administrators are not foreign language specialists, and thus, despite 
their efforts to be honest and accurate, thoy are probably not the best 
judges of the quality of foreign language instruction. There is also no 
information on the extent to which foreign language offerings would be 
more substantial if school systems could find qualified personnel to teach 
tiose courses. Thus, '/hile publicity about shortages in foreign language 
has not been as great as publicity about shortages in scie*" €:nd 
mathematics, it is entirely possible if not probable, t ^n increase'? 
supply of high quality foreign language teachers would be beneficial to 
many high school students in Indiana. 

Conclusions on Underserved Populations 

• There is a critical shortage of minority and women faculty members 
in science, mathematics, foreign languages, and computing in 
institutions of higher education in Indiana, [tvidtnct, pp. io-iJ} 

The statistics on minority and women faculty at institutions of 
higher education w^^rrent use of the term critical in this conclusion. For 
example, the survey by Warren (1986) indicated that out of the 31 higher 
education institutions in Indiana which participated in his study, there 
were only 157 full-time black faculty across all subject areas. There 
were only 20 black faculty in schools of education and only one of these 
individuals was a full professor. A survey of all Indiana University 
campuses in the areas of science, science education, mathematics, 
mathematics education, foreign language, foreign language education, and 
computer science indicated that only I456 of the faculties in these areas 
were females and less than one-half of one percent were black. H.^^panic 
faculty were more common than blacks but still constituted a very small 
minority of the faculty population. 

• There is a critical shortage of mir ty role models in science, 
mathematics, foreign language, and v^omputer learning 5n the public 
high schools in Indiana, (ev/cdence, pp. ^9-91) 
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As is the case with higher education, the number of minority faculty 
in science, mathematics, and foreign language in Indiana high schools is 
very low* In the school systems with at least 3% minority enrollments in 
Indiana, there is an average minority student population of 2^%. In those 
districts, the percentage of minority teachers was 8% in science, 7% in 
mathematics, ^^% in foreign language, and 3% in computing* With the 
exception of foreign language in one district, the percentage of minority 
teachers in science, mathematics, foreign language, or computing is less 
than the percentage of minority students in every school system in 
Indiana. In short, there is a critical shortage of minority teacher role 
models in these subject areas in Indiana high schools. 



Other Conclusions 

The following conclusions are on topics for which there was not 
sufficient data available to justify strongly worded recommendations. 

• Computer enhanced instruction is rapidly becoming an integral part 
of the education of children in grades K-12 although the content 
and the quality of instruction vary considerably with the school 
where the instruction takes place. The status of computer teacMng 
is changing too rapidly to make any valid conclusions about teacher 
quality, (zvidznce,, pp, 34-41) 

As noted in several places in this Report, Indiana does not require 
that computing teachers have certification in computing, and thuu the 
issue of certification does not apply to computing. Data from this study 
are not sufficient to make judgments on the quality of computer teachers. 
Even if such data were complete, they would be out of date by the time 
they were suramerized. Given these limitations, only an overview of 
exemplary computer inctruction in Indiana schools can be given. 

In some schools, students use computers for a variety of purposes in 
a variety of courses. In other schools, computers are available but only 
used on the initiative of the teachers. The State of Indiana has invested 
substantial sums of money in training teachers with respect to computers. 
The State program has been very helpful, but much more needs to be done. 
Regional meetings, workshops, and self -teaching as opposed to college 
coursework seem to be the major methods by which teachers are learning to 
use computers effectively. Probably the most common model for active 
computer use in a school has been to appoint one or tKO staff members to 
oe computer coordinators, and then allow those individuals to make many of 
the decisions involving computer use in the school. Highly motivated 
computer coordinators can be very effective, but they need high levels of 
support to overcome the lack of interest and sometimes fear of computers 
from some teachers and administrators in the school system. 

• There is no m. jor shortage of certifiable teachers in science, 
mathematics, and foreign language in Indiana's non-public high 
schools, (ei/^dence, pp. S'l-7S] 

Certifiable teachers in non-public high schools were defined as 
individuals who had completed teacher training programs, regardless of 
whether they had actually applied for State certification. In science the 
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lack of certifiable teachers in non-public schools was not that much 
different than in the public schools where a minor problem was found. In 
mathematics and foreign language, there are small percentages of 
uncertified teachers in the non-public schools (8 to 16 percent) as 
compared to almost none in the public schools. As it is unclear that 
non -public schools would alwr/s hire a certified candidate over an 
uncertified candidate, one m^it question *fhether or not non-public schools 
are having problems hiring the personnel they would like. Individual 
school data from the non-public schools suggested that a majority of the 
uncertified teachers come from a handful of schools, and thus, the? 
hypothesis that those schools were not greatly interested in hiring 
certified candidates would account for the discrepancy between 
certification rates in public and non-public schools. One factor of 
interest with respect to non-public schools was the fact that 14.35 of 
57.17 full time teacher equivalents (255?) hired last year in science, 
mathematics, and foreign language were not certified. This rate was 
substantially higher than that of public schools (6%). In terms of 
absolute numbers, however, 14-35 teachers is not a large quantity. Along 
the same line, it should also be noted that as non-public schools employ 
]ess than 10^ of the State's high school teachers, higher rates of 
shortage in these schools still translate into far fewer uncertified 
teachers than in the public schools. In short, while uncertif lability 
rates among non-public school teachers are somewhat higher than 
uncertification rates in public schools, the absolute numbers of 
uncertif iable teachers in non -public schools are quite small, and the 
issue of certification may be of no concern in the schools where 
uncertified personnel are teaching. 

• There may be a shortage of effective teachers of science, 
mathematics, and foreign language at the elementary and junior 
high/middle school school levels, [avlddncd, pp. 48-49, 67, 76-78] 

This conclusion is based mure on knowledge that Indiana students do 
not do well on standardized tests than it is on data from this study. 
These grade levels were only included ir this study because several months 
after the needs assessment projects were authorized by the federal 
government, representatives of the National Science Foundation and other 
decision making bodies began to shift the emphasis of funding on teaching 
and learning a^ay from the high school and toward the elementary and 
middle schools. Unfortunately, there ai^e so few data on the number of 
uncertified junior high/middle school teachers in science, mathematics, 
and fore^flcn language that it is impossible to determine the extent to 
which lack of certification is more of a problem at the junior high/middle 
school level than at the high school level. The administrators questioned 
during the teacher quality interviews had mixed reactions about the extent 
to which the pool of qualified candidates varied between the two levels. 
National recommendations such as one resulting from the conference on 
"School Mathematics, Options for the 1990»s" (Romberg, 1984) have called 
for instruction in mathematics by luathematics specialists starting no 
later than the fourth grade . Instruction in elementary school mathematics 
by specialists is almost unheard of in Indiana. There are also many 
concerns about the extent to which science and foreign language are taught 
at all In elementary schools in the State. Research must be undertaken to 
determine the quantity and quality of instruction in science, mathematics, 
and foreign languages in the elementary and middle schools of Indiana; as 
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for many students, even good instruction in high school cannot overcome 
learning difficulties that result from poor training in the earlier 
grades. 

• On the basis of limited evidence, school systems appear to need 
some types of instructional equipment with most needing science 
laboratory equipment, computer software and computer hardware. A 
number of school systems also need additional laboratory space and 
audiovisual equipment. (ev>.Jence, pp. 77-79) 

The fact that equipment needs received higher ratings than any other 
category on the '^Elementary and Middle School Science, Mathematics, 
Computer, and Foreign Language Education Identified Needs' Rating Scale" 
indicates that administrators probably: (a) need equipment; and (b) felt 
that by circling a high need for equipment on the survey they were likely 
to be able to use their Title II funds to buy equipment. As 90% of the 
administrators interviewed were interested in science laboratory 
equipment, there appears to be little doubt that this need is genuine. 
The need for computer software anH hardware was also very frequently cited 
although administrators said this need was not as desperate as it had been 
in the past. 

• Science and mathematics are commonly addressed in special programs 
for gifted and talented students. Foreign language is not of^.en 
addressed and the extent to which computer learning is addressee is 
unclear. The fact that most special attention for gifted and 
talented students occurs through individualization by the classroom 
teacher indicates that attention must be paid to adequately 
preparing classroom teachers to deal with special students, 
(evidence, pp. ?/-95) 

Of sixteen possible subject areas for gifted and talented programs, 
sicence and mathematics ranked as two of the top four subjects at all 
grade levels. Foreign language ranked between sixth and ninth while 
computer learning was not included as a subject. By far the most common 
type of programs for gifted and talented were individual enrichment 
activities provided by the classroom teacher. 

• At the present time, vocationnl high schools rarely have certified 
teachers in science, mathematics, or foreign language and thus 
rarely award credit in these areas. With the recent increase in 
science and mathematics graduation requirements, it is reasonable 
to expect that vocational education students will take vocationally 
related science and mathematics courses at vocational schools if 
such courses are offered, (evidence, p. 96) 

Vocational 3chools have commonly offered shop math or an occasional 
science process course, but these courses were considered elective credit 
beca-ise they were not taught by math or science teachers. When only one 
year of math and science ^4ere required, this was not a problem for 
students as the elective credit earned in the*^e courses was sufficient for 
graduation. Now that two years of math and science are required, it is 
becoming more important that vocational math and science courses carry 
math and science credit so that students will meet graduation 
requirements. 
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• Business and industry employers are interested in hiring high 
school graduates with critical thinking skills in science and 
mathematics, (eu^dence, pp. 96-9S) 

In talking with business and industry employers, interviews were 
focused on the skills needed by students looking for long term employment 
immediately after leaving high school. Employers of these individuals 
spoke of the lack of "common sense" among many high school graduates in 
combination with their lack of good work habits. Math and science process 
skills are intended to help students apply knowledge to new situations. 
As the current study looked predominantly at whether teachers were 
certified as opposed to whether they were able to teach students to apply 
their skills, it is not possible to say the extent to which schools 
attempt to meet the need for critical thinkers by business and industry. 
It should be noted that critical thinking skills are just as important for 
college bound students as they are for students looking for permanent 
employment immediately after high school. 



Projections 

The following projections, in keeping with the "spirit of the law," 
are set forth based on the implicit and explicit perceptions, observations, 
and findings resulting from this needs assessment along with the previously 
generated conclusions. The projections expressed below have been noted for 
State-level stakeholders, decision makers, and potential future funders' 
consideration, 

• While there may be some shortages of certified teachers in high 
school mathematics and foreign languages over the next five years, 
it is doubtful that the number of job openings will be 
significantly greater than the number of certified applicants. 

The above projection is based on the finding that only 1 percent of 
mathematics teachers and, depending on the language, only 1 to 4 percent 
of foreign language teachers are not currently certified. Despite common 
assumptions to the contrary, there appears to be little evidence that the 
situation will get worse. It is unclear how many students are currently 
enrolled in teacher certification programs in these areas but interviews 
with administrators indicated tha^ through aggressive recruiting they were 
usually able to fill the openings in their schools. The data that have 
been collected on expected retirements are somewhat questionable for 
predicting early or late retirements. In addition, the number of 
individuals leaving teaching for factors other than retirement may be more 
oi a problem than retirements. The interview data indicate that some but 
certainly not all administrators have problems with turnover of teachers. 
Increased graduation requirements in science and mathematics have been 
postulated as reasons for an incrf^ased teacher shortage in these areas. 
Again, becaube many administrators noted they would cover the additional 
students generated by the new requirements through increased class size or 
other means which did not require hiring new personnel, there are lo hard 
data to support the contention that the increased requirements will 
aggravate the shortage problem. In short, there are too many ^actors 
influencing the number of available teachers in mathematics and foreign 
language to make reliable five year projections. All that can be said is 
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that there is no reason to expect the shortage of teachers in mathematics 
and foreign language will be any greater than it is now. 

• Some shortages of certified high school science teachers, 
particularly physics ana general science teachers, are expected 
over the next five years. 

With the exception of biology, there is currently a somewnat higher 
incidence of uncertified teachers in science (3 to 11 percent, depending 
on the science) than there is in mathematics or foreign language. Lack of 
certification is the biggest problem in physics and general science. 
Unfortunately, it is also these areas where the percentage of teachers 
expected to retire over the next five years is greatest as 16% of the 
physics teachers and ^Q% of general science teachers are projected to 
retire before 1990. It should be noted, however, that retirement rates in 
areas o ;her than science, mathematics, ^nd foreign language range from 7% 
to 14% so the situation in physics and general science is not as critical 
at this point as some policy makers had feared. 

• The quality of instruction in high school science, lathematics, and 
foreign language in Indiana will not significantly change over the 
next five years. 

This projection is based more on the inability of educational systems 
to implement rapid change than on any of the data gathered for this 
study. The professional education community wouM like to see significant 
improvements in instruction but view several impediments to the 
realization of those improvements. First of all, even if a number of 
highly talented teachers were available, it would not be possible to use 
them in place of currently tenured staff; therefore, the prospect of 
improving instruction by replacing poor teachers is slim. A more 
realistic option is to work at upgrading the skills of current teachers. 
Because all current teachers either have life licenses or will be eligible 
for them before they are no longer awarded in 1990, continuing 
certification requirements will be of no value in forcing current teachers 
to upgrade their skills. Another option for getting teachers to attend 
inservice training sessions is to provide financial incentives for 
teachers to improve their teaching skills. However, with federal, statet 
and local government budgets all being very tight, it is unlikely that any 
of these governmental agencies would be willing to spem' substantial sums 
to pay teachers to attend high quality inservice programs. Such programs 
would need to be relevant to the particular needs of each individual 
teacher and would need to be ongoing. As several of the administrators 
interviewed pointed out, "one-shot" inservice programs are rarely 
effective methods of improving instruction. 

• The critical situation in/olving the lack of secondary school 
minority role models in science, mathematics, foreign language, and 
computing will get worse over the next five years. 

As pointed out earlier in this Report, data from Warren (1986) 
indicate that less than 200 blacks are currently enrolled in teacher 
training programs in the State of Indiana. Note that these data consider 
blacks in all subject bx*eas, (K-12), and thus, the number enrolled to be 
teachers of science, mathematics, foreign language, or computing cannot be 
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very high. There is no reason to believe that the situation is any better 
for other under served or underrepresentc^d populations. 

• The critical situation involving lack of minority and female role 
models in science, mathematics, foreign language, and computing in 
higher education will not change substantially over the next five 
years. 

While there are some good programs such as "EQUALS" and "TEAMS" being 
funded to encourage minority and female participation in areas such as 
science and mathematics, the programs are not widespread enough to have a 
substantial effect on the small number of individuals interested in 
pursuing higher education as a career. 



AJ .St Word 

In closing, it should be noted that the primary purpose of this needs 
assessment was to determine the number of uncertified high school teachers 
of science, mathematics, and foreign language in Indiana. A number of 
additional questions .^ere also considered. The finding that most high 
school teachers in these subject areas were certified made it apparent 
that quality of instruction as opposed to certification is the major 
issue facing Indiana educators and policy makers at this time. Of the 
other issues considered in this study, the lack of representation in the 
teaching professions by historically underserved populations was by far 
the most disturbing. 
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Pro.lect Deaign and Timetable 

The listing of significant project events and their suggested 
implementation dates are depicted in the following scenario frames. As the 
project unfolds, there will probably be more activities than are listed in the 
frames. The proposed budget has been drafted very closely to the following 
frames of events. 



Frame #1 : Timetable: 9/01 /85-9/06/8^ 

Contact National Science Foundation officials to determine the 
operationalization of their latest priority shift to focus on and emphasize 
elementary and middle school/junior high education. It is hoped that state^ 
level efforts and activities coincide with national priorities and 
preferences. In short, the extent of needs to be determined in terms of this 
assessment of secondary and postsecondary needs should be expanded to include 
an extensive assessment of elementary and middle school needs. 



Frame #2 : Timetable: 9/01 /85-4/1 ^/86 

Begin planning and conduct periodic and/or as per requested meetings with 
officials of the State of Indiana Commission for Higher Education and the 
Indiana State Department of Education. Planning sessions are anticipated for 
the development of the "Needs Assessment Implementation Design," any ancillary 
data or information collecting devices, taxonomic or information processing 
schemes, content and format of the preliminary report and the final report. 



Frame #3 : Timetable : 9/01 /85-3/ 1 5/86 

Organize and conduct three meetings of the Project Advisory Committee. 
This group will provide adv. ce and counsel with respect to all project 
activities during three strategically scheduled meetings to be held between 
"•eptember 1 , 1985 and March 15, 1986. Members of this group will consist of a 
cla'^sroom teacher, a building principal, a school system central office 
administrator, Associate Dean for Academic Affairs-School of Education, 
Chairperson of the Department of Curriculum and Instruction, and 
representatives from the State Board of Education, Indiana State Teachers 
Association, Hoosier Science Teachers Association, Indiana Council for 
Mathematics Teaching, Indiana Association for Foreign Language Teaching, 
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Indiana Association for Computer Teaching, and Indiana Association of Teacher 
Educators. 



Frame #4: 



Timetable : 9/01 /S5-03/1 5/86 



Organize and establish communication channels with an External Validation 
Panel. These national level professionally recognized experts in the needs 
assessment process will react to and provide input to materials mailed to 
them. Examples of packets to be mailed to them for content validation 
purposes might be the "Needs-Assessment Implementation Design;" any ancillary 
instruments, interview schedules, typologies or taxonomic schemes which need 
to be developed; and a copy of the preliminary report. 



Frame #5: 



Timetable ; 9/01 /85-09/1 5/85 



Contact the newly created North Central Regional Education Laboratory 
(Chicago) to request that they schedule, organize and finance a meeting of 
midwestern states* needs assessment project directors for sharing Ideas and 
establishing a communications and exchange network. This is within the 
raiseion of the regional lab and whose ter:/itory includes the states of 
Indiana, Ohio, Illinois, Michigan, Wisconsin, Minnesota, Missouri, Iowa, and 
Kentucky. 



Frame #6: 



Timetable: 9/10/85-10/15/85 



Solicit reactions to the revised instrument package for fine tuning into 
final form. The Project Advisory Committee, the External Validation Panel, 
officials of Stale agencies^ and other interested individuals will be asked 
for input and recommendations for final revisions of all Instruments. Based 
on there recommendations, the proposed pro;]ect staff will prepare the final 
insti'^uments (questionnaires, interview schedules, typologies, content analysis 
schemes, eto. ) . 



Frame #7; 



T^jietdble : 9/1 5/85-1 0/1 2/85 
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Adapt, refine and validate Council of Chief State School Officers needs 
assessment to collect information from teacher prepa ition institutions, 
vocational schools, and non-public schools. Modifications might also be 
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needed to gather more information at the elementary school and middle school/ 
junior high school levels (SEE: Frame #1). 



*»«*******'^**************** ********************************** 



Frame #8 : Timetable : 9/1 5/85-1 0/1 3/85 

Determine the target sample and mail out the instrument. There are two 
possible ways of collecting the data. The first involves mailing the 
instrument package to an k ire population such as all principals in the 
State. A second mailing would be sent to those who did not respond to the 
first one. This procedure has the advantage of having all posoible data 
solicited. The major disadvantage to this procedure is that return rates are 
usually low in survey studies of this nature. Even with two or three 
mailings, a return rate of only 40 to 60 percent could be expected. The 
second possible procedure would be to select a 20 to 25 percent stratified 
random sample of the population. An appropriately stratified sample would 
include principals or other school officials that are representative of the 
State as a whole. Because the sample would b^ much smaller than the 
population, more mailings and follow-up phone calls could be made to those 
individuals who did not return the questionnaire. Such a procedure could 
bring a response rate as high as 90^, and thus give a clearer picture of the 
needs in Indiana. It is also possible to send a short version of the 
instrument to an entire population and a complete version only to a stratified 
representative sample (matrix sampling). However, the method to be used will 
be based on advice from State officials and the project adviso^r groups. 



Frame #9 : Timetable : 9/ 1 5/85-1 0/01 /85 

Seek out and establish formal linkages and relationships with official 
state agencies (SED, HEC, Governor's Office, etc.). Ask for proposed project 
endorsements (letters) to accompany mailings of questionnaires and other 
information requests in order to maximize the return response rate^ 



Frame #10 ; Timetable ; 9/1 5/85-3/01 /86 

Contact and establish collabortive relationships with the State Board of 
Vocational Education to request mailing lists, rosters of key personnel, and 
any existing data bases. 
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Frame #11: Timetable: 9/1 5/85-3/01 /8^ 



Establish formal linkages with the Center for Urban and Multicultural 
Education (CUME) in order to more validly collect needs assessment information 
from historically underr .presented and underserved groups. Exchange 
information ifiith CUME staff, and possibly utilize their services and 
dissemination mechanisms. 



Frame #12 : Timetable; 9/15/85-3/01/86 

Contact and establish cooperation with the Gifted and Talented Program of 
the State Education Depa tment to identify and request existing data bases and 
to tap into their statewide communication's network. 



Frame #13 : Timetable: 9/1 5/85-3/01 /86 

Design and implement strategies for interfacing with and collecting 
information from private schools. While private schools will be included in 
all (^ata collection, activities, special strategies may be needed to deal with 
unique goals and organizational structures of some private schools. 
Consultants and officials of private school organizations will be I'tilized to 
make data collection from private schools as representative and accurate as 
possible. 



Frame #1 , . Timetab le : 1 0/01 /85- 1 1 / 1 5/85 

Develop and validate a special Needs Assessment Plan and instrument to 
collect information from all teacher training institutions in the State of 
Indiana. 



Frame #15 : Timetable: 10/1 S/85'-1 2/15/85 

Contact the Teacher Certification and Licensing Bureau of the State 
Education Department in order to collect and synthesize teacher certification 
information and materials. 
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Fr ame # 16: Timetable : 11/01 5/86 

Establish linkages and working relationships with the Title II State 
^duca'uion Department funded teacher training projects around the State in the 
areas of sciences, mathematics, computer, and foreign language education. 



Frame #17 : Timetable ; 11/01 /85-2/Q1 /86 

Design data collection vehicles and implement strategies for interfacing 
with and collecting information from business and industry. Resources such as 
the State Chamber of Commerce will be used to identify business and industry 
officials who can speak to the concerns of the private sector. Such concerns 
would include, but not be limited to, the quality of mathematics, science, 
computer, and foreign language candidates g^'aduating from secondary and post- 
secondary institutions in Indiana. 



Frame #18 : Timetable: 1 1 /01 /85-1 /I 5/86 

Seek out and determine the appropriateness of existing data bases. The 
Commission for Higher Education has data on enrollments in teacher education 
programs in India . Other state and local agencies might have additional 
information on elementary, secondary, and postaecondary programs in the state. 
Information from these agencies will be collected t'^ validate and supplement 
data collects i during the current nApHa assessment. 



Frame #19 : Timet a ble: 11/01 /83-1 /13/86 

Analyze data collected oy way of the instrument and prepare a preliminary 
sub-report. All quantitative information from the instrument will be entered 
into a computer so that appropriate data reduction processes can be 
performed. Based on these analyses, a preliminary sub-report on the 
quantifiable data collected from the instrument will be prepared. 
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Frame #20: T imetable: 11/ 15 /85-2/01/86 

Develop and validate (by way of the External Review Pane]) a taxonomy of 
identified needs according to: (1) the instructional areas of science, 
mathematics, computer, and foreign language education; (2) the organizational 
levels of high school, junior high school/middle school, and elementary 
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school; (3) the related agencies of area vocational/technical schools, private 
schools, teacher organizatio.-s, teacher preparation institutions, and business 
and industry, etc.; and (4) systems approach functions of program 
identification, solutions determination , solutions strategies selection, 
need-performarce gap determination, and goals/objectives determination and 
validation. 



Frame #2 1 : Timetable: 1 1 /I 2/01 /85 

Develop and validate an interview questionnaire as well as a taxonomio 
scheme for analyzing the collected interview data. The interview 
questionnaire will be based on questions that were not conclusively answered 
by the needs assessment instrument that was mailed out. The project advisory 
committee, officials of state agencies, project consultants, and the External 
Validation Panel will interact with the proposed project staff to formulate 
the interview schedules and the schema for analyzing qualitati/e interview 
data. 



Fraiae #22 : Timetable: 1 1 /20/8^-1 2/1 3/8^ 

Determine the interview sajiples, conduct the first round of interviews, 
and prepare a preliminary sub- report on the qualitative data collected. 
Because interviewing officials from every school corporation in the state is 
impractical, a 10 to 20 percent stratified random sample will be selected. 



Frame #23 : Timetable : 1 /O5/86--2/0 1 /86 

Carry out a second round of interviews. The second round will focus on 
individuals who have been identified aa possessing information tha^; was not 
available from other sources. For example, jt might be necessary to interview 
teachers in charge of a "state of the art" school computer education program. 
A preliminary sub-report will be written illustrating the findings and 
outcomes of this unique round of interviews. 
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Frame #24 : Timetable: 2/01/86-2/15/86 

Determine the extent to which a third round of interviews is necessary and 
conduct these interviews. Data collectad <o far vill be am lyzed to look for 
anj missing information. Conduct phone and/or in- person interviews of 
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indiviauals previously contacted as well as new individuals to supplement 
information from preliminary sub-reports. 



Frame #23 : Timetable; 2/01 /8b-3/01 /86 

Determine the validity of identified needs in terras of their status as 
need candidates in reference to a target state (ideal, norm or minirauni) and 
the operationalization of the target states, and some corresponding actual 
state. Reactions to and input on this process will be sought from the 
External Validation Panel. This phase of the needs identification process is 
a necessary precursor for the generation of valid five year projections, 
recommendations, and descriptions of future programs, initiatives, and 
resource allocations. 



Frame #26 : Timetable ; 2/01 /86-3/01 /86 

Classify identified need-sets into their proper perspectives as to whether 
thev fall under the rubric of the discrepancy perspective, democratic 
prrapective, diagnostic perspective, or the analytic perspective. The 
External Validation Panel will react to and provide input for their conceptual 
claos?.fication and contextual operationalization. 

Frame #27 : Timetable ; 2/01 /66>>3/01 /86 

Prepare and send a preliminary report to the External Validation Panel. 
Draft a non-technical version of tnis preliminary report for lay audiences 
(initial reactions) and state-wide hearings or forums. 

Frame #28 : Timetable: 2/01 /86-3/01 /86 

Determine the specific target audiences for the final report (or parts of 
final report). Draft several versions of the report which are appropriate to 
given target audiences. 



EjIc 180 



1.^0 



Frame #29 : Timetable : 'j/01 /86^'j/1 Jb 

Conduct a series of hearings or forums around the State (possibly a', four 
geographically and strategically located sites) in order to collect reactions 
to the preliminary report and to gather input for the final report. 
Collaborate extensively with officials from the State Board of Education and 
other professionally recognized stakeholder groups with respect to setting up 
and conducting the meetings. 



Fr ame #30 : Ti metable: 3/ i ^/86-4/01 /86 

Prepare as part of the final report formal statements (based on collected 
data/information) delineating five year projections in terms of: (1) the 
availability of qualified teachers, (2) needed qualifications of teachers at 
secondary and postsecondary education levels, (5) needed qualifications of 
teachers at the elementary school level, (4) State standards for teacher 
certification, (5) availability of adequate curricula and instructional 
materials, and (6) the degree of access to science, mathematics, computer, and 
foreign language instruction of historically underrepresent id end underserved 
groups and of the gifted and talented. 



Frame #31 : Timetable : 3/1 3/86-4/01 /86 

Prepare descriptions of and recommendations for programs, initiatives, and 
resources committed or projected to be undertaken within the State of Indiana 
in reference to: (1) .mproving teacher recruitment and retention, (2) 
improving teacher qualifications and skills, (3) improving curricula and 
instruction, and (4) improving access for historically underrepresented and 
undeiserved groups and for the gifted and talented. 
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PROJKCT ADVISORY C0MI1ITTEK ROSTER 



Cr. Hans Anderson 
Science Education 
Eductttion 204 
Indiana University 
Bloooington, IN 47405 
(812) 355-8658 
(S) 6-705-3658 

Dr. Larry Cacapbell, Director 
Office of School Programs 
Education 255 
Indiana University 
Bloomington, IN 47405 
(812) 555-5090 
(S) 6-705-5090 

Ms . Mary Carr 

Indiana Foreign Language Assoc. 
Lawrence North High School 
7802 Hague Rd. 
Indianapolis, IN 46256 
(517) 849-9455 
(after 2:50J 

Mr. Mike Kasper, President 

Indiana Council of Teachers of Mathematics 

Purdue University North Central 

Westville, IN 4659I 

(219) 785-2541 

(S) 6-756-9-785-2541 

Dr. Neyland Clark, Superintendent 
Brown County Schools 
P.O. Box 38 
Nashville, IN 47448 
(012) 988-6601 

Dr. Chailes Dilk, Principal 
Parkside Elementary School 
1400 Parkside Drive 
Columbus » IN 47205 
(812) 576-4514 

Dr. J. Marvin Ebbert, Associate Dean 
Faculties for Learning Resources 
Education/Social Work 2126, lUPUI 
Indianapolis, IN 46202 
(517) 264-7442(S) 6-725-7442 

Mr. David Flowers, President 

Indiana Computer Educators 

1200 S. Barr St. 

Ft. Wayne, IN 468O2 

(219) 425-7200 

(s) 6-710-9-425-7200 



Dr. Tom Gregory, Director 

Office of Instructional Compu.inf^ 

Education 325 

Indiana Uni vers it> 

Bloooington, IN 47405 

(812) 555-4055 

(s) 6-705-4055 

Ms- Jennifer Grossman, Teacher 
Lakeview Eleaentary School 
9090 South Strain Ridge Rd. 
Bloooington, IN 47402 
(812) 824-7061 

Dr. John Harris, Director 

v^enter for U^^ban and MulticuUural Education 

E/:ucation/Social Work 5109 

lUPUI 

Indianapolis, IN 46202 
(317) 264-2856 
(S) 6-725-2856 

Ms. Bettye L^u Terrel, Member 
Indiana State Board of Education 
Evansville-Vanderberg Schools 
1 S.E. 9th St. 
Evansville, IN 47708 
(812) 426-5081 

Ms. Lorraine Strasheim 
Foreign Languages 
Education 255 
Ind iana Un i ver 3 i ty 
Bloooington, IN 4740*^ 
(812) 355-5090 

(s) 6-705 -:;o9o 

Dr. George Swaf ford , Pres^ ,nt 

Indiana At sociation for Teacher Educators 

Teachers College - Rm. 817 

Ball State University 

Muncie, IN 47306 

(517) 285-1861 

(s) 6-752-1861 

Mr- Lee E. Williford, President 

Hoos^er Science Teachers Association 

Northwestern High School 

5451 N. 400 W. 

Kokofflo, IN 46901 

(517) 457-8101 

(S) 6-727-9-457-8101 
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EX OFFICIO: 



Mr. Donald Winslow 
Coordinator of School Science 
Education 253 
Indiana University 
Bloomington, IN 47405 
(812) 335-5090 
(S) 6-703-5090 

Mr. Jerry M. Colglazier 
Indiana Department of Education 
Division of Curriculum 
Room 229, State House 
Indianapolis, IN 462O4 
(317) 927-0111 

(s) 6-9-927-0111 

Dr. Earl Franc q 

Indiana Department of Education 
Division of Curriculum 
Room 229, State House 
Indianapolis, IN 46204 
(317) 927-0111 
(S) 6-9-927-0111 

Dr. Karen Rasmussen 

Indiana Commission for Higher Education 
143 West Market Street 
Indianapolis, IN 46204 
(317) 232-^1900 

PROJECT STAFF: 

Ms. Phyllis Campbell Ault 
Graduate Assistant 
Education 337 
Indiana University 
Bloomington, IN 474O5 
(812) 335-3149 

(s) 6-703-3149 

Dr. Harold Harty 
Science Education 
Education 204 
Indiana University 
Bloomington, IN 474O5 
(812) 335-3468 

(s) 6-703-3468 



Dr. Feter Kloosterman 
Mathematics Education 
Education 337 
Inuiana University 
Bloomington, IN 47405 
(812) 335-2546 

(s) 6-703-2546 

Mr. Jack Matkin 
Graduate Assistant 
^ acation 337 
Indiana University 
Bloomington, IN 47405 
(812) 335-3149 

(s) 6-703-3149 
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Notes Pron Project Advisory Ccnmittee Meeting 
October 24, 1985 
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Attendance: L. Canpbell, M. Carr, M. Kasper, C. Dilk, J. M. Ebbert, 
D, Flowers, J, Grossman, J. Harris, L. Williford, E. 
Francq, P. Ault, B, Harty, P. Kloosterman, J, Matkin 



Background of Project Reviewed by Peter Kloosterman 
-review core — conments on PTE's: 

M, Carr-^nany teachers in high school with 6 teaching 
hours per day 

E. Francq— How it came about in terms of regulations 

Education Security Act: Indiana $2 million 

Federal — interested in Math, Science, Fdreign Language, and 

ccxiputers 

CXSSO — # crunching data 
-information will be used for: 

1. future billing 

2, NSF future proposals 
-results will be reported to State Board 

Validity Concerns 

-North Central— will they allow us access to their 

information? 

They have certification records on emergency 
certilication— of schools, 75% have accreditation 

-should we me-tion in cover letter tie with future funding? 

-staff will send note in future on suggestions on especially 

good/bad i^chools to collect data from 



Private Schools 



-We may want to ditferentiate types (functions, grades, 
populaticxi) 

-We can rely on good honest data from schools like Park 
Tutor, v^ich others? 

Vocational Schools 

Bud — randon/whole pop questicxi 

-Vocational schools are using diskettes to report information 
to state — we may get some information there 

Supplemental Instrument 

General concensus that we should pick a small group to 
interview^ possibly about 12 

Questicxis: -Can we find a model sriiool and conpare others? 

-Is there a need to address ^)ecial interest 

groups — is that an issue in Indiana? 

-What are we trying to get at? 

-Can we use E.I.R.— They have total #/district in 

each class 
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Resources: -Migrant education — has data since state gives 
money to schools for migrant education 
-Gifted and talented— Dr. Feldhusen at Purdue 
-Johns Hc^kins — did national survey on ocrputers 
about 3 years ago 

-Consortium at lUPUI ^ith curriculum guides 
-E.I. P. for oorputers 

Suggestions: Pg.l - Questions should be separated 
Pg.4 - subjective — ccin we clarify? 

- standardize/define terms 

- use descriptive categories 

~ department chairperson should fill out 
(if school has one) 

- combine column 4 and 5 

- we really want to know if there's any 
carryover between teacher's knowledge 
and teaching ability 

Pg.5 - ask how much instruction is offered 

- break "oonputers" into: 

ocnputer languages 

C.A.I. 

sottweure 

developnent of curriculum 

- get good information from a small group 
Pg.8 - very inportant information to obtain 

~ could we use lickert scale? 

Forums 

Information on projections could serve as policy making 
reoonmendations 

-iirpact on certification requirements 

-future grant writing 

-legislature decisions 
audience — regulations give guidelines 
Chamber of Ccmmercer Farm Bureau, other lobbying groups 

—need key people within group 

— invite them in advance 

— iji{X>rtanoe of industry representatives 
Resource people: 

-John Harrold — might suggest interested state 

legislators 

-Si^rintendents from regional LEA's 

-John Hamon — Governor's office r^resentative 

Exempleury Programs — i future letter 

-state is funding 10 schools this year: 
3 Fbreign Language 
3 Mathematics 
3 Science 

2 Ccqputers indirectly 

Meeting Preferences 
M. Kasper—North 
M. Carr — not January 

L. Williford— second week in February HASTI Board Meeting January 
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Notes From Project Advisory Board Meeting 
May 7, 1986 

Attendance: J. Colglazier, D. Flowers, M. Hegg, L. Williford, D. Winslow, 
P. Ault, B. Harty, P. Kloosterman, J. Matkin 



Background of Project (Pete Kloosterman) 

* Title II funds for original needs assescraent in 1985 

* Certification wast he main thrust of this grant 

- 95^ return of usable data 

- found surprisingly few uncertified teachers (1% in math - 10.5% 
in physics, uncertified) 

* Clarification of our categories of certified and uncertified: 
limited certification = uricertified for our purposes 

* Review of other topics covered in report 



Future Directions (Bud Harty) 

* Fina^ draft of document expected by June 1, 1986 

- send by May 15th: any comments or the page with revisions from 
your document 

* Audienoes 

- currently: bureaucrats— will be used as a technical document 
as it is 

- other formats can be derived from original: 

Executive Summar/ — for State Legislators or State Board 

members 

Fact Sheet (1 page) — for newsletters or mailings 
Brochure (fold-out) 

* Data use 

- board members should feel free to use information or tables for 
their own presentations, papers, etc. 

* Proposals in "the works'*: 

- alternative certification for people in business and industry 

- assessment of need for teachers at elementary level 



Critique of Document (whole group) 

* Editorial comments of computer section 

* Val' ,ation of projecHons 

* Review of conclusioi, ^ and recommendations 

Forums 

* Evaluati on of need for statewide forums 

- no perceived need was expressed by the gr )up 
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INDIANA UNIVERSITY 



SCHe^OL OF LDUCAFION 
Education Building 
3rd and jordan 
BltHimmgton, Indiana 47405 



May o, 19B6 

To: Needs Analysis Project Advisory Committee Members 
Who Were Unable to Attend May 7 Meeting 



Subj: Comments on Draft of Report 

As you are aware, the Needs Analysis Project Advisory 
Committee met yesterday afternoon. We regret not being able 
to get input from those of you who could not attend. We do 
know that this is a busy time of year and certainly 
understand that other ccnmitments kept you from coming. 
Those of us who were there discussed the draft of the report 
that you were sent last week. There was general support for 
the document although a number of minor changes were 
suggested. One change was to clarify that the small number 
of uncertified teachers reported in the study should not be 
interpreted to mean we are satisfied with the current status 
of instruction in science, mathematics, foreign language and 
computing. A second change was the addition of conclusions 
based on data about vocational education, gifted and 
talented, and business and industry. 

I am writing at this time to ask that if you have additional 
suggestions for revision of the report, please call me or 
send them as soon as possible. If you have suggestions 
concerning specific pages, just pull out those pages and 
send them back with your comments written on them. The 
project staff will be meeting May 15 to begin making final 
corrections with the intention of having the final report 
ready by June 1. W© will be sending you copies of the final 
report as soon as it is completed. 

Let me take this opportunity to thank you for the input you 
have given us thus far. It has been invaluable in making 
the study more valid and useful. One discussion item at 
yesterday's meeting was the writing of a 6 page executive 
summary and a 2 page fact sheet on study conclusions. These 
summaries v-^ll be distributed to appropriate audiences. As 
members of tne advisory committee, we encourage you to use 
and disseminate information from the study in any way you 
find appropriate. You are more than welcome to use data 
from the study in presentations, papers, newsletter 
articles, etc. 



From: 



Peter Kloosterman, Project DirectoHr \ 
(812) 335-2546/336-4702 i 
[Project Office: 335-3149] 
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INDIANA UNIVERSITY 



SCHOOL OF HDUCAHON 
Education Building 
3rd nnd jordiin 
BKitimington Induino 47405 



TO: Indiana Superintendents 

FROM: Dr. Peter Kloostermari^ Director 

Indiana Needs Analysis Project 
SUBJ: Survey of Public School Tteachers of Science^ Mathenatics, 

and Foreign Languages 
DATE: October 30^ 1985 



Tb fulfill the requiranents of the Education for Eoononic Security 
Act (Public Law 98-377)^ and to be able to project teacher 
shortages for the State of Indiana^ I am directing a survey on 
certification of nathematics^ science^ and foreign language 
teachers in Indiana. The survey is a collaborative project of 
Indiana University^ the Indiana Conmission for Higher Education, 
ana the Indiana Department of Bducatiori. It is critical that we 
obtain oonplete and accurate data from all school systems as 
Title II funding for Indiana Schools is dependent upon oonpletion 
of this study. You may be interested to know that this survey is 
currently being dc»ie in 45 states. 

The main thrust of the enclosed survey involves the number of 
mathematics, science, and foreign language teachers in Indiana v*io 
do not meet current certification requirements in those subjects. 
For the purposes of this survey, any teacher with limited 
certification (also known as tenporary or emergency certification) 
should be included in the category of teachers without 
certification in these subjects. When all surveys have been 
returned, my project staff will be ocnducting interviews at 
selected sites throughout the state to collect additional 
information and to verify the accuracy of the data in the survey. 

In order to meet federal decidlines for return of this information, 
we need to receive your oonpleted survey by November 15, 1985. If 
you cannot meet this deadline, please contact us by phone or mail. 
Vte suggest you ma>:e a copy of the survey for your records, as the 
informaticxi would serve as a need verification should you decide to 
apply for state or federal grants to school systems. If you have 
any questions while oonpleting the survey, please feel free to 
oOTitact the project office (812-335-3149) or my office 
(812-335-2546) and we will assist you in every way possible. Thank 
you for your time and effort in this project. 

Enclosures 

Letter from State Superintendent Evans and Ccranisi 'oner for 

Higher Education Ingle 
Survey 

Return Envelope 

Brochure from Indiana University Division of Curriculum and 
Instruction (please pass this to anyone interested) 
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Indiana Department of Education 

I — — 

II Dian Evans, Superintendent 

Room 229. State lUmsc • Indlaiiapolls, IN 4G204-2798 • 317/232-6610 
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MEMORANDUM 

To: All Superintendents 

From: H. Dean Evans, Superintendent and 
Clyde R. Ingle, Commissioner 

Date: Ck:tofcer 29, 1985 

Subject: Statewide Needs Assessment 



We invite and encourage your participation in a project that should benefit 
all levels '^f Indiana education. 

The Department of Education and the Commission for Higher Education are 
jointly sponsoring an assessment of oui state's accomplishments and needs 
in four critical t^ching areas: math, science, conputer science, and 
foreign languages. The survey is recriired by Title II of the federal 
Education for Economic Security Act and i£ being conducted by Indiana 
University School of Education faculty. It will enable Indiana to conpare 
its needs with other states'. But more inportantly, it will help Indiana 
strengthen teaching and teacher education in these four important fields. 
By responding thoughtfully and completely to the survey instrum\ent, you 
will be playing an essential role in that process. We arfi writing to 
express our appreciation in advance. 



H. Dean Evans, Superintendent 
Department of Education 




Clyde RAlVigle, Commissioner 
Comtmission\for Higher Education 
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INDIANA UNIVERSITY 



JWPIAWA WEEPS 
MALVSTS PROJECT 
iSn) 335-3149 



SURVEY OF PUBLIC SCHOOL TEACHERS 
OF SCIENCE, MATHEMATICS AND FOREIGN LANGUAGES 



A Cooperative Ei'fort with the: 

State of Indiana Cotmiission for Higher Education 
Indiana Department of Education 



The Education For Economic Security Act 
(P.L. 98-377. Title II) 



School System: 



School System Size (Check One) 



100,000 + 
"50,000-99,999 
10,000-49,000 



4,000-9,999 
"500 -3,999 
"l - 499 



Name : 
Title: 
Phone : 



Person Completing this Form 



Return Completed Form To ; 

Dr. Peter Kloosterman, Director 
Indiana Needs Analysis Project 
Indiana University 
School of Education 
Third and Jordan 
Bloomington, IN 47405 



Return Date ; November 15, 1985 



Code Number 
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GENERAL DIRECTIONS : Except where otherwise noted, all data should 

be reported Lot public schools as of Fall 1985. 



I. Indicate the number of individuals reaching the subjects 
listed in grades 9-12 and, of those, the number who are 
teaching that subject without certification in that subject. 

Individuals should be counted in each subject area regard- 
less of the amount of time spent teaching that subject. 
For example, a teacher who teaches geometry and physics 
would be counted in both areas. 



Subject Area 
(Grades 9-12) 


Number Teaching 
This Subject 


Number Teaching 
This Subject Without 
Certification in 
This Subject 




Biology 






Chemistry 






Earth Science 






General Science 






Physics 






Mathematics 






Foreign Language 




French 






German 






Latin 






Spanish 






All Other 
Languages 
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II. For each of the subjects listed, indicate the total number 

of class sections taught in grades 9-12 and the number of 

those sections taught by teachers without certification in 
that subject. 



Subject Area 
(Grades 9-12) 


Number of 
Class Sections 


No. of Class Sections 

Taught by Teachers 
Without Certification 
in This Subject 


Science ^^^^^^^^^^^^^^^^^^^^^^^^^^^^1 


Biology 






Chemistry 






Earth Science 






General Science 






Physics 






Mathematics 






Foreign Language 


French 






German 






Latin 






Spanish 






All Other 
Languages 
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III. Provide your best estimate of the number of classroom teachers, 
who are certified to teach in each of the following subject 
areas, who will retire from teaching in the five year period 
1985-86 through 1989-90. NOTE: Grades 7 - 12. 



Subject Area 


Number Estimated 
To Retire 
1985-86 Through 1989-90 




Biology 




Chemistry 




Earth Science 




General Science 




Physics 




Mathematics 




Foreign Language 






French 




German 




Latin 




Spanish 




All Other 
Languages 
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Code Number: 



IV. For persons newly hired to teach in the 1984-85 school year, (le. persons who were not employed to teach In the 
public schools of your state last year) indicate the number FTE (Full Time Equivalent): 

1) teaching the subjects listed in grades 9-12 

2) of those, who are teaching that subject without certification in that subject 
Of newly hired teachers who entered the teaching force; 

3) directly from a teacher training program with no prior teaching experience 

4) direcwly from a teaching position in another state 

5) those with prior teaching experience who did not teach last year, either within or outside of your state. 

:0R PURPOSES OF THIS SURVEY: IF YOUR SCHOOL'S CLASS LOAD IS 5 class sections per day, each class is .2 FTE 

6 class sections per day, each class is .17 FTE 

Fractions should be used only for teachers teaching 7 class sections per day, each class is .14 FTE 

less than a full class load: (7 classes in Mathematics (Please indicate above which FTE you are using for each 

is 1.0 FTE, not .98 FTE). grade level.) 



9 
a 

z 
c 
B 

cr 

1 



Subjtcc Arft 
(Crtdtt 9-12) 


Itov Hlrti 


Tottl H\mUt (rrt) 
Qf N«v Tttehtrt 
Uifi (o Ttteh Uch 
Subjtet 


Ntfib«r (m) Hifi 
CO Ttteh Thit SuV- 
Uct VithouC Ctrti- 
fietcioi U chli 


iKsb«r (rrc) 

Dlrtccly ftom t 
' Tttehtr Trtinini 


)luftb«r (rtt) rroa 
t Tttcbtni f«titio« 
It AAO(htr Scat* 


NuMb«r (PTE) With 
frior Tttchinf 
Cxptritnet 014 
Hoc Ttteh Utc Tttr 
Vichia or Ovtti4« 
Of Tour Stoct 


Se lanct 
















Chtttic ry 












Urth Seitne* 












Ctntral Sdanet 












fhytif 












KjChtMtiei 














Frineh 












' CirMD 












Usin 












Sftniih 












AU Othtr 
U ntu litit 
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"Indiana Clearinghouse for Computer Education' 
Computer Utilization Survey Results" 
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Indiana Claaringhousa for 

ComfHitar Education 



(317)2S44K)0Y 
(800) 222^223 



Irxsona Univ«fsity-^r<X>e University dt lndiarapo<is 

9C2 Wtst N«w York SirMl. Education Social Work BuOdir^Q. Room 2)3t 

lfX)»«napoiis. Indiana 46223 



TO: Xntersstad Parttes 



FROM: Hichasl Olds, Field Ssrvlcsa Coordinator 
DATE: Apri I 16 , 198 5 

RE: Indiana Public School Corp'n Coaputar Utilization Survay 

Tha Indiana C I aa r 1 ngho u aa for Coaputar Education haa racantly 
coapilad raaulta froM tha Indiana Public School Corporation 
Coaputar Utilization Survay for tha 1904-85 achoo I yaar. 
Inforaatlon obta'jnad f roa tha aurvay la a raault of voluntary 
co»pl1anca by p a raonna I f rom pub 1 1 c achoo I corporationa In 
Indiana. Inforaatlon includad harain rapraaants raturna fro* 302 
of 305 achool corporationa aurvavad. Accuracy of tha inforaation 
la contlngant upon currant and projactad aquipaant and prograas 
In tha school corporationa aurvnyad, aa raportad by achool 
diatrict paraonnal. 

Tha total nuaba r of a i c rocoa, .ra uaad for inatructional 
purposaa In tha achoo I corpora ^tona aurvay ad was 22^593 . 

Brand naaas of coaputarc raportad ara aa follotts: 



App la 

F rank I i n 

IBM 

TRS-80 

TRS Color Coaputar 
Coa»odo ra PET 
Coaaodora 64 
Taxao Inat runantt 
Atari 
Digital 
Othar 



11 .335 
330 
1 .871 
3.759 
204 
1.716 
2.352 



38 2 
483 
83 
609 
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The grade Level at which coaputar Mtarecy Instructlcn Is 
provided In tha reporting districts is as follows: 



Kindergarten 


53 


Grade 


1 


84 


Grade 


2 


85 


Grade 


3 


98 


Grade 


4 


112 


Grade 


5 


139 


Grade 


6 


165 


Grade 


7 


196 


Grade 


6 


210 


Grade 


9 


123 


Grade 


10 


120 


Grade 


11 


131 


Grade 


12 


129 



The following Instructional applications of computers 
reported by tha 302 districts: 



Conputer Assisted Instruction 266 

Computer Literacy Instruction 28 5 

BASICProgramnIng 28 0 

PASCAL Prograntting 85 
LOGO Prog ranning 

Computer Aaelsted Design 32 

Word Processing 258 

Other 70 



We appreciate the efforts of school corporation personnel In 
completing the survey instrument, end hope thet the enclosed 
Infnrmetlon will be helpful In future plenning. 

Additional Ir.formatlon about survey results may be obtelned bv 
contacting our office 



MJO/s I t 
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"C impuLer Education Information Interview Outlines" 
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Interview Report '^rom Meeting with 



Mike Olds, Field Services Coordinator, 
Indiana Clearinghouse for Computer Educa tion 

and 

Phyllis Campbell Ault, Needs Analysis Project 



Held January ^1 , 1985 Indianapolis, IN 



Mike Olds began our meeting expressing concern with the purpose 
of our study and scepticism over the usefullness of collecting 
data based on numbers of computers. His feeling is that the number of 
computers in any given school or the number of teachers using 
computers is changing so rapidly that within a year's time, the 
data is already outdated. The ICCE did a survey in the spring of 
1985 which he noted is clearly outdat.d already. However for the 
purpose of general trends and impressions he did share the survey 
results with me (see Appendix 1). 

Several interesti ^ facts emerged as our interview proceeded, 
Indiana has supported an extensive effort fco train teachers in 
computer use over the last two years. Mike noted that Indiana 
may have the most extensive program in the country. 

WORKSHOPS; 

Three-day omputer literacy workshops have been available to 
teachers at nine sites throughout the state. These have been 
either free to teachers or with stipends in some oases. 
Approximately 31^ of Indiana's teachers have completed the 
training; somewhere between 18 and 20 thousand teacners. In 
addition Level II Advanced Training is currently p. vail able (for 
teachers who have taken the original training I^ total Mike 
estimates that 2/3 of the certified staff in tb' state have had 
some training. 

HARDWARE: 

In terms of hardware, Mike noted that the School Technology 
Advancement Aocoont of $20 million in loans has had a substantial 
impact on computer purchases by schools. As long as these funds 
are available (this is the fourth year) he sees schools as 
continuing to buy computers. In addition the Cumulative Business 
Fund has been used by schools for computer-related purchases 
which has added to the increasing numbers. 
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We went on to discuss instructional trends which are all 
impressions Mike shared based on his observations of the field 
statevri de • 



TRENDS; 

* Moving toward other applications: Mike hopes he is correct in 
seeing a move toward computers being used as "tools" for students 
and teachers. He suggested uses such ps word-processing in 
writing classes, manipulating data bases in social studies or 
science courses and telecommunication appl ica tions such as 
information retrieval as tool -or ien ted uses. He mentioned he 
hoped teaching programming as the sole use of the computer ,as 
"dead". 

Clearly future uses ##ill be partly driven by what the State Board 
doec with the computer literacy question. 

* Computer Literacy: From the ICCE survey lest year, it looks 
like "Computer Literacy" is generally taught during the middle 
school years. 

* Apple Dominated: By far the majority of schools use Apple 
Computers (Appendix 1). Mike noted that in addition, 90% of the 
available software is for Apples. 

Hike also identified what he railed some "Mini-trends": 

* Objective-based Curriculum: IPS is looking at the type of 
complete systems based on the computer which WYCAT/DOLPHIN/CCC 
offer. Ft. Wayne currently has such a system in place. 
Electronic Learning has a recent survey on this type of use. 

* Teacher Use: Teachers seem to be using computers for their own 
purposes more. Uses such as gradebooks, record keeping, and data 
storage have been useful applications to individual teachers. 

* Networking: A possible direction some schools are going is 
toward networking in the CORVUS or IBM Labs style. 

* Interactive Video Disk: Some schools are looking at 
interactive video uses although this seems to be a consideration 
more than a real option at this point. 



ICCE has a wealth of information and services available free to 
Indiana Educators. The Preview Center has more than 800 pieces 
of software for teachers to review. Preview sessions can also be 
arranged at local schools. Consulting on computer-related topics 
can be arranged, and the ICCE has a toll free number for easy access 
throughout the state. It appears that training, funding and 
selection of software have been effectively reduced as 
limitations to any school with interest in pursuing computers. 
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Mr. Olds did suggest possible limitations to computer use. 



LIMITATIONS: 

* Scheduling equipment within a school. 

* "Techno-phobia " of some school personnel. 



* Equity. On this topic Mike shared results of a State survey 
several years ago which compare rural-urban, wealth of districts, 
and race to see if a discrepancy existed. No differences were 
found in any of the categories. This was completed before funds 
were made available to all schools for computers so if anything 
these issues would be even less likely to be problems now. 

Gender equity is a perceived problem by many people however there 
are few hard facts supporting this as a real limitation. 



In closing Kike auj^gested several resource people I might contact 
and possible schools to look at in-depth. 



ERIC 




143 



Interview Report from School Visit with 

Nancy Miller, Computer Coordinator, 
Clinton Prairie Schools 
and 

Phyllis Campbell Ault, Needs Analysis Project 
Held March 3, 1986 Frankfort, IN 



PROFILE: 

Clinton Prairie School is a K-12 school of about 1,000 students. 
The school is one of the nine Teacher Training sit3s around the 
state. 2,000 teachers have been previously trained at this site. 
The training center plans to train 800 teachers in computer 
workshops between 9/85 and 8/86. 

FACILITIES/MATERIALS : 

- 2 ^abs 

- 5o student access micro -computers 

- 2 macintoshes 

- 5000 - 6000 disks with about 500 titles 

Of these, about 20 computers are in the classrooms (6 in 
elementary rooms, 6-8 in Computer Science room), 2 are in the 
libraries. The computers are circulated among the classrooms and 
between labs depending on current needs. 

PROGRAMS: 

An emphasis is placed on using computers as tools. Teachers are 
encouraged to use software which builds on current topics of 
study in their own roomrj. "Programming" is de-emphasized, being 
left to technical schools to teach as they do other technical 
skills. LOGO is used in the elementary grades because of its 
capability to teach the concept of programming by students 
readily going through the whole programming process. An effort 
is made to use computers optimally, to get the most out of them. 

Elementary - K-3 concentrating on LOGO 

- each class is scheduled in the lab 1 or 2 times/week 

- typically 1/2 class works in 1 while other 1/2 do 
a demonstration in classroom, then switch on 2nd day 

- 1st graders use software (Magic Slate) and printer 
to type simple sentences, advances through grades. 

- Keyboarding: 2nd grade... home row 

4th grade. ..all letters 
6th grade. • .whole keyboard 
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Upper Grades - Programming (BASIC) 

- Independent Study (25 students; 90% 6th, 7th, 
and 8th graders) extending computer learning 
beyond BASIC to Databases, Spreadsheets, 
working on word processing, PASCAL, or graphics 

- Computer Science Class (work on programming, word 
processing, data bases, spread sheets) 

Title I students - use software for extra help 

- some L.D, students use graphics tablet for 
wri ting 

Special Programs: 

Appl e Pass -reward system; one child selected from each 
elementary classroom to do extra activities 
on the computer, 
-hel d during lunch -recess hour 

C.H.A.Q.S> -(Computer Happening After Ordinary School day) 
-af ter-schoo"' program open to all students 
-usually about 75 children each week 
-uses "thinking" software 

Reading -Jr. -Sr. High program to encourage reading 

-contest style program with different levels 
-uses computer to give students test questions 
based on specific book they've r^^ad 



STAFF: 

The computer programs and training center at Clinton Prairie are 
run by Mrs. Miller with a trainer for the teacher workshops, and 
three other staff. Of these three, one does more record keeping 
and organizational work, one works with Title I children, and one 
is in the lab working with students. Parents have also been used 
with mixed effectiveness. 

Of the 70 total staff at Clinton Prairie, 6? have had some 
training in computer use. About half of those have used a 
computer in their classrooms. 

TEACHER TPAINING RECOMMENDATIONS: 

* Instructional Development course or experience focussing on 
integrating materials end activities, the I.D. process, 

app lica tions • 

* Training in "Thinking Skills" so teachers can get away from 
their "right answer" orientation, look at use of DATABASES, 
processes, problem solving. 
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COMPUTER COORDINATOR RECOMMENDATIONS: 

* Need to be skilled teachers, able to deal with a variety of 
different activities occurring simultaneously. 

* Management ski 1 1 s : how to run computer lab wi th a service 
orientation like other media 

* Social skills: must be able to support, cajole, push, 
encourage, and teach staff as well as children. Also maintain a 
"whole-school" focus, keeping individual needs in perspective. 

Organizational skills: ability to organize programs, staff, and 
materials for easy access 

* Financial skills: ability to write grants, familiarity with 
various routes for getting financial support. 

* Need authority from administration to bacP up decisions. 
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Interview report from School Visit with 

B.J. Eib, Director of Computer Sciencei 
Linton-Stockton School s 
and 

Phyllis Campbell Ault, Needs Analysis Project 
Held: March 7f 1986 Linton, IN 



Linton-Stockton Schools are on one campus, K-12 with about 1400 
students. The campus is in a rurax county. The schools have 
funded their computer program largely through local corporation 
funds using both the General Fund and Cummulative Building Fund. 

FACILITIES/MATERIALS: 
4 labs: 



Elementary - 16 Apple 11+ on Network 

- 3 - 4 floating in classrooms 
Jr. High - 10 Apple He, 

- 1 Mac Intosh 
High school- 18 Apple He 
Business Lab : 

- 7 Apple He 

- 1 Mac Intosh 

- 1 NEC 



Future : 

Looking toward installation of a WICAT system. 

PROGRAMS: Due to support from administrators, computers are used 
extensively through all grades in the Linton-Stockton schools. 
Support comes not only for funds for hardware and software but 
also for a Director of Computer Science position. Much of her 
time is committed to spending time with teachers and their 
classes in planning and implementing computer programs (she 
trouble-shoots hardware and software problems as well). Also 
funds are available for sending teachers to conferences and 
workshops to continually build on their knowledge and skills. 

Elementary - K-3 use appropriate software; CAI, reading, writing 



and Drill and Practice packages coordinated with 
activities in each uom (e.g. Milliken, MECC, 
E7. LOGO). Also pre -programming and pre-keyboarding 
skill work. 

- 3-6 continue using software coordinated with 

class -work. Incorporate some discussion of computer 
history and applications. 

6th grade use word processors (Bank St.), 
keyb carding programs (Micro type ) , and LOGO 



PROFILE: 
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Jr. High - 7th grade: required l/2 year "Computer Literacy" for 
all Etudents (115-125): 

- BASIC 

- Word Processing (80 col., MECC writer) 

- Databases 

- Spread Sheets 

- Background: History, Logic, How computers work 

- 8th grade: elective 1/2 year "Applications" 

-Databases , Spread Sheets, Word Processing 
-Utilities 

-Macintosh applications 
-"Echo" Speech Synthesizer 

High School - Computer Literacy l/2 year "catch-up" course for 
students who missed Jr. High course (This is its 
last year to be offered. ) 

- BASIC (40 students) 

-including arrays and file handling 

- Business Applications (5-10 students) 

-Word processing and Microsoft applications for 
Mac Intosh 

-AppleWorks - Word Processing, Data Base, Spread 
Shee ts 

- Independent Study (10 students) 

-2nd year computer science 

-work on range of topics such as: Pascal^ BASIC, LOGO, 
Assembly Language, Networks, Interfacing, Robotics 

SPECIAL PROGRAMS; 

Gifted -uses "enrichment" software such as "Snooper Troops" 
and Graphics Tablets 



High School computer classes 3 teachers. Business classes 

* ••2 other teachers. Junior High... 2 teachers. Aj.1 elementary 
teachers stay with their classes in the lab. The Director of 
Computer Science often works with classes but the classroom 
teachers are always with their class as well. 

TEACHER TRAINING RECOMMENDATIONS: 

* Word Processing experience on at least two different word 
processors • 

* Problem-Solving Emphasis - reduce drill and practice 

* Data Base experience - use and manipulation 

* Software exposure to: different types 

evaluation 
use/application 

planning to incorporate in s,i. jects 
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* Encourage attendance at conferences on 9 regular basis 

- learn how to learn in conference setting 

- get to know which conferences are most useful 

PROGRAM RECOMMENDATIONS FOR COMPUTER COORDINATORS: 
Classes should be: 

* Focussed on integrating computer use in classroom study. 

* Taught in a style which models the ^ay they think teachers 
ought to teach the own students . (When teaching LOGO, don ' t 
use lecture format, use hands-on lab setting.) 

* Relevant to needs of teachers in the field, such as a class 
investigating interfacing, robotics and use of Science Probes, 
or use of Apple Pascal rather than Mainframe Pascal. 

* Designed so that experienced/knowledgeable teachers can 
test-out of them. 

* Offered when working teachers can attend them. 
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Interview Report from School Visit with 

Margaruite Hart, Dick Caulfield, and Joyce Vogt 
M3D Washington Townsnip Schools 
and 

Phyllis Campbell Ault, Needs Analysis Project 
Held: March 20, 1986 Indianapolis, IN 



PROFILE: 

Washington Township schools include three middle schools, one 
high school and several elementary schools (which were not 
interviewed in this study). The middle school which I visited 
was felt to be representative of the middle schools. The schools 
interviewed were: 

Northview Middle School 868 students grades 6--8 

North Central High School 3537 students grades 9-12 



FACILITIES/MATERIALS: 



Northview 

2 labs 

-15 computers on CORVUS 
-9 portables (6 in other lab) 
-1 Apple HE in library for 
-Extensive use of MECC software 



North Central 

labs 

Multi-service Lab 

- 40 Apple he's (10 portable) 

- 1 large screen monitor 



Future: 

-3rd lab with 15 microcomputers 
on CORVUS, Planning on doing 
more Word Processing and more 
Computer Assisted Instruction 
integrated into the curriculum. 



PROGRAMS AT NORTHVIEW: 
Computer use is maximized at Northview 
sign-up for lab use and portables. The 
computer curricula is currently on prog 
students 6-8th grade take a short compu 
as a unit in their math classes. 



PRIME Lab 

- 19 stations 

- 1400 C.A.I, programs 

- 25% MECC 

- labs are 75-80% full daily 
Future : 

- Next year , 10 
additional PRIMES 

- Larger capability CORVUS 

with the use of advanced 

main focus of the 
ramming and literacy. All 
ter course. This is given 
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-required for all students 
-3 weeks in lab during math class 
•2 students on each computer 
-content includes instruction in BASIC, and 

211 



literacy' 



150 



Basic Skills CJass 

•-keyboarding work 
-re?*^arch skills 

Special Programs: 

Teamed Project s - Joint efforts by 2 teachers such as the 

computer science coordinator and science 
teacher teaming to do LOGO unit or computer 
science and reading teacher to do Word 
processing. 

Computer Club - Students join out of interest. 

- Focus changes with interest of group. Currently 
working more on software use than programming. 

PROGRAMS AT NORTH CENTRAL: 

Programming Classes - all elective 

Pascal (30 students in 1985-86, 60 students previous year) 
-2 years algebra and geometry prerequisites 
-more difficult than students anticipated when 
first offered (■84-'85) 

BASIC (100 students) 

-algebra and geometry prerequisites 
-2 semester class^ uses college text 

Fortran (2-5 students) 

-calculus prerequisite 

-students take class through independent study 

Computer Augmented ClaiSses (390 students) 

"Regular math classes with a computer component 
-Students write programs in BASIC which are integrated 

into their current topic of study. 
-This approach gives students a sense of application and 

use of computer for problem solving. 
-Students don't get as much actual practice or depth to 

their understanding. They do get exposure to 

programming without a separate class. 
-Gives students a head-start on programming. 

Special Programs 
Subject Area Use 

-Computers are used by all subject areas. 

-Classes are scheduled into labs during free hours. 

-Portables are used in classrooms. 

-Many students are involved in writing programs for 
teachers to use with classes to meet specific objectives. 
Writing Lab 

-3 PRIME stations and a printer 

-presently used by more unskilled writing students 
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NEEDS IDENTIFIED BY NORTH CENTRA! COMPUTER COORDINATOR: 

- Continued support for teachers attending conferences^ viewed 

as "the most valuable thing a township can do for their teachers". 

- Expansion of program to include a class of about 20 where 
students can get broad exposure and skills in computer uses. 

- More computers (10 PRIMES will be added next year) 

- Ways to increase retention of material learned in middle school. 

- Expanded use of writing lab to high-level and average writers 
who could also benefit from feedback on writing. 

- Multi-purpose Word Processor usable from elementary grades 
through college level. 

- Recognition by teachers of usefullness of C.A.I, programs in 
reinforcing concepts or skills already taught. 

TEACHER INVOLVEMENT WITH COMPUTERS AT NORTHVIEW AND NORTH CENTRAL 
-High interest and demand for computer use due to a 
climata of enthusiasm over benefits of using computers, 
and expectations by staff that they all use computers. 

-When teachers can get their whole class on computers at 
the sam^--^ time, they see computers as more useful tools. 

-Teachers need to feel like computer labs are friendly 
places , not threatening . 

-More creative or innovative teachers often use computers 
more than other teachers. 



COMPUTER COORDINATOR RECOMMENDATIONS: 

Most important qualities: Middle School - Management Skills 

High School - Programming Skills 

Other qualities which coordinators need: 

-"People skills", enjoy working with different people and 
different styles of teaching, maintaining open lines 
of communication. 

-Flexibility in scheduling, meeting, computer applications. 

-Patience, tolerance for helping students and teachers. 

-Appreciation for all subject areas. 

-Training skills for providing inservice programs for 
teachers. 
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"Computer Education Trends or Directions Interview Schedule" 
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COMPUTER EDUCATION TRENDS OR DIRECTIONS INTERVIEW SCHEDULE 



Interviewee : 



Date : 



Site: 



1. What trends do you see in computer use for the schools in your region? 



2. What limitations or problems do you see teachers experiencing in 
using computers? 



3. How are computers set-up in typical schools in your region? 



4. Do you have additional thoughts or corameuts ^n. the status of computer 
use in the schools? 
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"Teacher Quality /Availability Interview Schedule" 
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Teacher Quality /Availability Interview Survey 



School Corporation Name 



School Corporation Number 



Contact Name 



Phone Number 



Name of Person Interviewed 



Phone Number 



Title of Person Interviewed 



Interviewer 



Date of Interview 



Teacher Quality 

1. The first questions I would like to ask are about teacher quality. 
There are two separate issues I would like to ask questions about. 
The first is a teacher's mastery of the subject area in which he or 
she teaches. The second is a teacher's ability to be an effective 
communicator of the knowledge he or she possesses. Please consider 
each question individually for your math teachers, science teachers, 
and foreign language teachers. 

Of your high school teacher*^ in math. Foreign 
science, and foreign language, what Math Science Language 

per cent: 

a. know the subject area very well — 
probably majored or had a strong 
minor in it 

b. know the subject area adequately; 
knowledge may be weak or out-of- 
date 

c. really don't know the subject 
very well or may provide 
incorrect information 



What would you suggest as ways your teachers could improve and 
increase knowledge in their subject area? 
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Of your high school teachers in math, 
science, and foreign language, what 



Math 



Science 



Foreign 
Language 



per cent: 

a. teach effectively, communicaLiiig 
ideas very well to students, and 
getting high ac^ ievement out oi 
most students 

b. teach adequately, communicating 
at an acceptable level, some 
students learning well while 
others don't learn that much 

c. teach ineffectively, not 
communicating well, few students 
learning as much as they should 

What would you suggest as ways your teachers could improve and increase 
their teaching expertise in their subject area? 



If you had a pool of highly qualified teachers in math, science, and 
foreign language and you could replace as many of your current high 
school math, science, and foreign language teachers as you wanted, 
wha»: percentage would you replace? (If questioned, say that this is 
a hypothetical question where there is no need to worry about sufficient 
money for salaries, problems involving firing of tenured teachers, etc.) 

% of math teachers that would be replaced 



% of science teachers that would be replaced 



% of foreign language teachers that would be replaced 



Comments: 
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The following questions concern availability and turnover of teachers in 
raaLti, science, and foreign language. 



Availability 

1. When hiring new teachers in math, science, and foreign languages, have 
you experienced difficulty finding qualified applicants? 



Have you, because of the lack of well-qualified applicants, hired 
individuals who were certified but were not really high quality teachers? 



(If yes) How often has this happened? (explain circumstances) 



2. In your opinion, is it harder to attract highly qualified teachers at 
the high school or middle school level? 
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We have been asked by the federal government to make projections about 
teacher shortages over the next five years. While any such projections 
are tentative at best, we would like your input on the following question; 

''Based on your recent experiences in hiring teachers, do you anticipate 
a teacher shortage in math, science, or foreign languages during the 
next five years?" 



Can you explain your reasoning? 



Do you feel the new requirement for a second year of high school 
mathematics and science will cause any problems in terms of staffing 
for the additional math and science courses you will have to offer? 
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Turnover 



1. Are you currently having trouble keeping certified, competent teachers 
in math, science, or foreign languages? 



(If yes) Can you point out any specific factors which have caused 
this problem? 



(Thank the individual for his or her time.) 
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"Survey of Non-Public School Teachers of Science, 
Mathematics, and Foreign Languages" 
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INDIANA UNIVERSITY 



SCHOOL OF EDUCATION 
Education Building 
3rd and Jordan 
Bloommgton, Inc^.ana 474()S 



TO: Non-Public School Principals 
FROM: Dr, Peter Kloosterman, Director 

Indiana Needs Analysis Project 
SUBJ: Survey of Private School Teacher? of Science, Mathematics, and 

Foreign Languages 
DATE: Noveinber 15, ?.985 

To fulfill the requirements of the Education for Economic Security Act 
(Public Law 98-377) and to be able to project teacher shortages for 
the State of Indiana, I am directing a survey on certification of 
mathematics, science, and foreign language teachers in Indiana. The 
survey is a oollaborative project of Indiana University, the Indiana 
Conmission for Higher Education, ai*d the Indiana D^>artroent of 
Education. You may be interested to know that this survey is 
currently being done in 45 states. 

The main thrust of the enclosed survey involves the nunber of 
mathematics, science, and foreign language teadiers in Indiana v/ho do 
not meet current certification requirements in those subjects • 
Understanding that state certification of teadiers is not necessarily 
required in some private schools, we nonetheless believe it is 
important to know the number of teachers who do/could meet the 
certification requirements. For purposes of the survey, in questicxis 
I and II on pages 2 and 3 respectively we ask for teachers without 
current state certification in the second oolumn. In the third 
column, we ask the number of teachers who are not certified but who 
would meet state certification requirements because of the teacher's 
oonpletion of a teacher training program or past certification in 
their ^)ecific subject. When all surveys have been returned, my 
project staff will be conducting interviews at selected sites 
throughout the state to collect additional information and to verify 
the accuracy of the data in the survey. 

In order to meet federal deadlines for return of this information, we 
need to receive your conpleted survey by DeceBtoer 5, 1985. If you 
cannot meet this deadline, please contact us by phone or mail. If you 
have any questions while ooqpleting the survey, please feel free to 
contact the project office (812-335-3149) or ny office (812-335-2546), 
and we will assist you in every way possible. Thank you very much for 
your time and effort in this project. 

Enclosures: 
Survey 

Return Envelope 

Brochure from Indiana University Division of Curriculum and 
Instruction (please pass this to anycaie interested) 
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INDIANA UNIVERSITY 



IWT'IAWA NEEVS 
Ai'.ALVSlS PROJECT 
[S12) 335-3M9 



SURVEY OF NON-PUBLIC SCHOOL TEACHERS 



OF SCIENCE. MATHEMATICS. AND FOREIGN LANGUAGES 



A Cooperative Effort vlth the: 

State of Indiana Consnlsslon for Higher Education 
Indiana Department of Education 



The Education For Economic Tecurity Act 
(P,L, 98-337. Title II) 



S choo I : 



School Size (Check One) 



I00,000> 
"50.000-99,999 
"10.000-49. 000 



4 ,000-9 .999 
"500 -3. 999 
I - 499 



Name : 
Title: 



Phone: 



Person Completing this Form 



Return Completed Form To : 

Dr, Peter Kloosterman. Director 
Indiana Needs Analysis Project 
ladiana University 
School of Education 
Third and Jordan 
Bloomington, IN 47^*05 



Return Date: December 5, 1985 



Code Number 
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GENERAL DIRECTIONS. Except where otherwise noted, all data should be reported 

for public schools as of Fall 1985. 



Indicate the niinber of individuals teaching the subjects listed in grades 
9-12 and, of those, the number who are teaching that subject without 
certification in that subject, and of those, the number who meet 
certification requirements. 

Individuals should be counted in each subject area regardless of the 
amount of time spent teaching that subject. For example, a teacher who 
teaches geometry and physics would be counted In both areas. 



Subject Area 
(Grades 9-12) 


Number Teaching 
This Subject 


Nunber Teaching 
This Subject Without 
Certification in 
This Subject 


Niwber Teaching This^ 

Subject Without 
Certification Who Meet 
Certification Requirements 




Biology 








Chemistry 








Earth Science 








General Science 








Physics 








Mathematics 








Foreign ^B^^^^^^^^^^^^^^^^^^^^^|^^|^^^^^|^^H^^^^^|H 


French 








German 








Latin 








Spanish 








All Other 
Languages 









Code Number. 
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II. For each of the subjects listed, indicate the total number of class 
sections taught in grades 9-12. the number of those sections taught 
by teachers wi hout certification in that subject, and of Jhosrthe 
number who meet certification requirements. 



Subject Area 
(Grades 9-12) 


Nunber of 
Class Sections 


No. of Class Sections 
Taught by Teachers 
Without Certification 
in This Subject 


No. of Class Sections 
Taught by Teachers 
Without Certification 
Who Meet Certification 
in This Subject 




Biology 








Chemistry 








Earth Science 








General Science 








Physics 








Mathematics 








Language ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^I^^^^^^^^B 


French 








German 








Latin 








Spanish 








All Other 
Languages 









Code Number: 
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III. Provide your best estimate of the number of classroom teachers 
Who are certified to teach in each of the following subject 
areas, who will retire from teaching in the five year nerJod 
1985-86 through 1989-90. NQTF: 7 - ]? ^^^"^ 



Subject Area 


Number Estimated 
To Retire 
1985-86 Through 1989-90 


Science 




Biology 




Chemistry 




Earth Science - 




General Science 




Physics 




Mathematics 




Foreign Language 




French 




German 




Latin 




Spanish 




All Other 
Languages 
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Code Number: 



IV. For persons npwly hired to teach in the 198^-85 school year, (ie. persons who were not employed to teach in the 
public chools of your state last year) indicate the number FTE (Full Ti.ne Equivalent): 

1) teaching the subjects listed in grades 9-12 

2) of those;who are teaching that subject without certification in that subject 
Of newly hired teachers who entered the teaching force: 

3) directly from a teacher training program with no Drior teaching experience 
^) direct-i^y from a teaching position in another state 

5) those with piior teaching experience who did not teach last year, either within or outside of your state. 

FOR PURPOSES OF THIS SURVEY: IF YOUR SCHOOL'S CLASS LOAD IS 5 class sections per day, each class is .2 FTE 

6 class sections per day, each class is .17 FTE~ 
Fractiors should be used only for teachers teaching 7 class sections per day, each class is .U rTE~ 

less than a full class load: (7 classes in htathematics (Please indicate above which FTE you are using for each 

is 1,0 FTE, not ,98 FTE), grade level.) 





N«w Hlrci 


Subject Area 
(Crtdci 9-12) 


Totil Kuiber (FTE) 
of Kcw Tctchcri 
Hlrtd CO Tctch Z$cY 
Subjtcc 


Kufcber (rtl) Hired 
CO Teach Thlt Sub- 
jccC UlChouC Cercl- 
flcttloa In thlt 
SubjcCC 


Kuober (PTE) 
Dlrtccly Froa $ 
Tttchtr Training 
rro|ra« 


Nuaber (FTE) Fros 
a Tf aching Poildod 
In Aj^ochar SCaC< 


Nucjber (fit} With 
Prior Teaching 
Experience 1^0 Did 
Noc Teach Laic Year 
Uichln ox Oucaldc 
Of Your Scate 


Sc Icnce 












Blol ogy 












Chtrvlitry 












£«r Ch Sc icnct 












Cenc ral Sc Icnc t 












Phyilci 












Htchem^dcs | 












Portion Ljn|ua|t 


■ r .... .. ; <M 

.. ■: : ->...] 


... •>■;«'-•.■:.'.-,. ; 
f- '.' ' ■. -, --.-; ?'V-^0 








Trench 












Cc rnan 












Litln 












Spin 1 ih 












AH Ochtr 




i 
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APPENDIX I 



"Elementary School and Middle School /Junior High School 
Science, Mathemfl-'-lcs, Computer, and Foreign Language 
Education Identified Needs Rating Scale" 
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Elementary School and Middle School/Junior High School 
Science. Mathema tics. Co m puter, and Foreign Language 
Education Identified Needs Rating Scale 



SUPERINTENDENT'S SIGNATURE 

COUNTY NUMBER SCHOOL SYSTEM NUMBER 



WHAT IS YOUR SCHOOL SYSTEM'S NEED FOR ASSISTANCE IN IMPROVING 
MATHEMATICS, SCIENCE, FOREIGN LANGUAGES, AND COMPUTER LEARNING AT EACH OF 
THE INDICATED GRADE LEVELS? CIRCLE THE NUMBER THAT BEST REPRESENTS YOUR 
DISTRICT S DEGREE OF NEED FOR EACH ITEM LISTED BELOW. A CIRCLE AROUND THE 
NUMBER 5 INDICATES THE GREATEST DEGREE OF NEED. THE REMAINING NUMBERS 
INDICATE THE INTERMEDIATE DEGREES OF NEED IN DESCENDING ORDER OF IMPORTANCE. 



FOR GRADE LEVELS DEGREE OF NEED 

INSERVICE FOR IMPROVING TEACHERS' K-6 5 4 3 2 1 

SUBJECT MATTER COMPETENCIES IN MATHE- 7-8 5 4 3 2 1 
MATICS, SCIENCE, AND COMPUTER LEARNING. 

INSERVICE FOR IMPROVING TEACHERS' K-6 5 4 3 2 1 

INSTRUCTIONAL SKILLS IN MATHEMATICS, 7-8 5 4 3/1 
SCIENCE, AND COMPUTER LEARNING. 



3. INSERVICE FOR IMPROVING TEACHERS' K-6 5 4 3 2 1 

SUBJECT MATTER COMPETENCIES IN FOE IGN 7-8 5 4 3 2] 

LANGUAGES . 



INSERVICE FOR IMPROVING TEACHERS' K-6 5 4 3 2 1 

INSTRUCTIONAL SKILLS IN FOREIGN 7-8 5 4 3 2 1 
LANGUAGES . 

SUPPLY OF ADEQUATELY PRiiPARED MATHE- K-6 5 4 3 2 1 

MATICS, SCIENCE, AND COMPUTER LEARNING 7-8 5 4 3 2 1 
TEACHERS. 

SUPPLY OF ADEQUATELY PREPARED FOREIGN K-6 5 4 3 2 1 

LANGUAGE TEACHERS. 7^8 5 4 3 2 1 

INSERVICE IN USE OF TECHNO1.OGY WITH K-6 5 4 3 2 1 

MATHEMATICS, SCIENCE, AND COMPUTER 7-8 5 4 3 2 1 
LEARNING. 

MATHEMATICS, SCIENCE, FOREIGN LANGUAGE K-6 5 4 3 2 1 

AND COMPUTER LEARNING FOR THE GIFTED 7-8 5 4 3 2 1 
AND TALENTED STUDENT i 

MATHEMATICS, SCIENCE, FOREIGN LANGUAGE K-6 5 4 3 2 1 

AND COMPUTER PROGRAMS FOR WOMEN, 7-8 5 4 3 2 1 
MINORITIES, HANDICAPprj AND OTHER UNDER- 
REPRESENTED AND UNDERSERVED STUDENTS . 
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10. ADEQUATE INSTRUCTIONAL MATERIALS AND K-6 5 A 3 2 J 
EQUIPMENT FOR MATHEMATICS AND SCIENCE 7-8 5 4 3 2 1 
EDUCATION. 

11. SCHOOL PROGRAMS AND CURRICULUM FOR K-6 5 4 3 2 1 
THE NONACADEMIC MATHEMATICS STUDENT. 7-8 5 4 3 2 1 

12. SCHOOL rROGRAMS AND CURRICULUM FOR K-6 5 4 3 2 1 
THE NONACADEMIC SCIENCE STUDENT. 7-8 5 4 3 2 1 

13. SCHOOL PROGRAMS AND CURRICULUM FOR K-6 5 4 3 2 1 
THE NONACADEMIC STUDENT IN COMPUTER 7-8 5 4 3 2 1 
LEARNING. 

14. CURRICULUM AND PROGRAMS FOR REMEDIATING K-6 5 4 3 2 1 
THE LOWER 15 PERCENT OF ELEMENTARY 

STUDENTS IN THE AREA OF MATHEMATICS. 
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APPENDIX J 



"Some Thoughts and Reflections on Analyzing and Assessing Needs 
in Elementary School Mathematics and Science" 
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As educators in Indiana, we are all interested in improving instruction 
and student learning within our State. Science and mathematics are areas 



the need for improvement appears to be great. During the late 1970s and 
early 1980s, emphasis on improving science and mathematics instruction 
focused on improvement at the high school level. The present neeis 
assessment data, coupled with: (a) the shift in priorities coward needs 



National Science Foundation, and (b) the PRIME TIME program for the 
elementary grades in Indiana, make the elementary school a natural 
extension of our current study the logical area for investigation on the 
problem of less than optimal achievement in science and mathematics. 

As we look at the current state of instruction in science and 
mathematics in the elementary school, at least two issues become apparent. 
The first involves the question of adequate curricular materials while 
the second involves the quantity and quality of instruction when adequate 
materials are available. We propose to examine both of these issues through 
the use of a survey questionnaire and follow-up interviews with elementary 
school principals and perceived teacher- leaders . When completed, we will 
have a much clearer picture of what is and is not being taught in 
elementary school science and mathematics in Indiana. With such data, 
designing initiatives to improve elementary school science and mathematics 
instruction will be much easier, and the chances of success of those 
initiatives much greater. 

The major thrust of this study will be the development, validation, 
and administration of a survey questionnaire to be sent to a stratified 
random sample of elementary school principals throughout Indiana. The 
survey instrument will be kept short to promote a high rate of return. 



where, based on both national commission findings and local test scores. 



assessment and/or state of the art studies in the early grades by the 
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This feature, coupled with the support of the Indiana Association of 
Elementary and Middle School Principals hopefully will make the return 
rate high, and thus make conclusions valid, and therefore generalizable 
throughout Indiana and the midwest. 

The first set of items on the survey instrument will focus on the 
availability of science and mathematics materials beyond adopted textbooks. 
For example, do schools have materials and supplies for elementary level 
science experiments? Many mathematics texts suggest the use of base-10 
blocks for teaching place value. Do schools have base-10 blocks? 

The second, and most important set of questions to be addressed 
involve how often and how well elementary school personnel actually use 
the materials available to them. All the science and mathematics materials 
in the world will be of no value if the teachers do not know how to use 
them or do not want to use them. There is substantial anecdotal information 
to infer that science is often taught for only a few days a semester or 
not at all in many elementary school classrooms. It is also widely believed 
that, while mathematics is taught daily, a majority of teachers use only 
drill and practice text assignments and worksheets. Manipulative materials 
known to produce better understanding of mathematics and quantitative 
problem solving skills are rarely put before the students. In short, the 
survey instrument will focus on what is really being done to promote 
conceptual understanding as opposed to rote memorization of facts in 
science and mathematics in Indiana elementary schools. 

A short series of on-site and/or telephone interviews will be conducted 
to gather information not easily attainable by the brief survey instrument. 
The major issue to be addressed with these interviews involves the extent 
to which teachers and principals actually believe that they can or should 
be doing more science ^ad mathematics activities where the students are 
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active participants. If these individuals are not interested in promoting 
such learning, then simply supplying them with science and mathematics 
materials will be of little value in enhancing student achievement and 
positive attitudinal development. 
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APPENDIX K 



"Instructional Materials Survey" 
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Instructional Materials Survey 
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School Corporation Name 

School Corporation Number 

Contact Name Phone Number 



Name of Person Intorviev#ed Phcxie Numbe'^ 



Title of Person Interviewed 



Interviewer Date of Interview 



Your school corporation oonpleted a Title II Funding survey from the 
Indiana Department of Education last year indicating a need for 
additional instructional materials and equipment in science and math. 
Could you be more specific and describe what types of materials and 
equipment are most needed? (Allow for open-ended response and then ask 
about any of these categories not mentioned) . 



Textbooks 
Lab Equipment 
Audiovisual Equipment 



Coiputer Hardware 

Cortputer Software 

Classroan or 
Laboratory Space 
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Could you differentiate these needs by high school, middle school, and 
eleinentary school? 



(Thank the individual for his or her time.) 
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"Minority Programs Telephone Survey" 
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School Corporation Name 



School Corporation Number 



Contact Name 



Phone Number 



Name of Person Interviewed 



Phone Number 



Title of Person Interviewed 



Interviewer 



Date of Interview 



My name is 



and I work with the Indiana Needs 



Analysis Project at Indiana University in Bloomington, 
I'm calling to gather information on several questions concerning 
minorities which the federal government has esked us to gather information 
on. This should only take about 5 minutes. Your responses are 
confidential as we will not be reporting responses on these questions by 
school or school district. 

1. Do you have any special programs for your teachers aimed at 

increasing enrollments of minorities and/or women in math, science, 
foreign languages, or computers? (Explain) 
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Do you have any special programs for your students aimed at 
increasing enrollments of minorities and/or women in math, science, 
foreign languages, or computers? (Explain) 



Thank yop for your time! 
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Business/Industry Employers Interview Scheduio 



2. 



3. 



4. 



5. 



6. 



7. 



8. 



nization : 



e of Interview: 



Tell me about the kinds of positions available to high school 
graduates • 



Do high school graduates have opportunities to advance within the 
company (to higher levels)? 



\^at is the future outlook for these positions? Will any of these 
positions be done away with by automation? 



What kinds of skills do these jobs require? 
(math, S'^.ience, computer science) 



Do high school graduates have the necessary math, science and/or 
computer skills to do these jobs? 



Are the math, science and/or computer skills learned on the job or 
oeforehand in high school? 



Do you over find yourself training people in the math, science, and/or 
computer science skills you thought they came in with? If yes — what? 



Does the lack of math, science, and/or computer skills apply to middle- 
aged adults hirfid as well as high school graduates? Of these skills, 
are there any that only the recent high school graduates tend to lat^k? 



Wl\at are the causes of these math, science, and/or computer skill 
deficiencies'' 
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